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(57)Abstract: 

PROBLEM TO BE SOLVED: To make reducible the electric 
power consumption and make obtainable a high luminance 
by deciding the light-emission start timing and variable- 
length light-emission maintenance period according to the 
gray scale level of a selected pixel. 
SOLUTION: In a case where a selection period S is allotted 
to the head of one field, one or more display cycles Td from 
the head of one field are continuously selected. ON signals 
are outputted in sync with the selection period S of the head 
and reset periods R of the selected display cycles Td, while 
OFF signals are outputted in sync with the respective reset 
periods R of the residual display cycles Td. Thereby, a cycle 
of turning-on and turning-off of a pixel in one field is only 
one so that electric power consumption can be effectively 
reduced as compared with a drive system wherein a forced reset is performed in every divided 
sub-field constituting one field. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the driving gear of the display on which it has the display by which many pixels were arranged 
in the shape of a matrix, and the image according to the picture signal supplied is displayed The 1 st drive 
circuit which chooses a pixel per at least one line, and the 2nd drive circuit which outputs the information 
for a display which consists of an ON signal and an OFF signal to a selection line, The signal-control circuit 
which controls the 1st and 2nd drive circuits is provided. Said signal-control circuit When the display period 
of the image of one sheet is made into the 1 field that gradation control should be carried out by the time 
amount modulation technique at least, The driving gear of the display characterized by determining the 
variable-length luminescence maintenance period by selection / condition of not choosing of the pixel 
concerned as the luminescence initiation timing according to the gradation level of the pixel chosen into this 
1 field. 

[Claim 2] In the driving gear of a display according to claim 1 , the display cycle of the number according to 
one selection period and maximum gradation level is assigned in said 1 field. Said display cycle It consists 
of a non-selection period and a reset period. Said signal-control circuit The driving gear of the display 
characterized by making the pixel concerned into a luminescence condition when ON signal which shows 
luminescence at said selection period is inputted, and making the pixel concerned into a quenching 
condition when the OFF signal which shows quenching at the reset period in said display cycle is inputted. 
[Claim 3] The driving gear of the display characterized by determining the signal level of said non-selection 
period and reset period that the luminescence condition of the pixel concerned is maintained at said 
luminescence maintenance period in the driving gear of a display according to claim 2, and determining the 
signal level of said selection period and non-selection period that the quenching condition of the pixel 
concerned is maintained at periods other than said luminescence maintenance period. 
[Claim 4] In the driving gear of a display according to claim 1 , the display cycle of the number according to 
the maximum gradation level and one reset period are assigned in said 1 field. Said display cycle It is the 
driving gear of the display characterized by consisting of a selection period and a non-selection period, for 
said signal-control circuit making the pixel concerned a luminescence condition when ON signal which 
shows luminescence at said selection period is inputted, and making the pixel concerned into a quenching 
condition at said reset period. 

[Claim 5] The driving gear of the display characterized by determining the signal level of said selection 
period and non-selection period that the luminescence condition of the pixel concerned is maintained at said 
luminescence maintenance period in the driving gear of a display according to claim 4. 
[Claim 6] It is the driving gear of the display which the odd-even adjustment cycle which has the unit non- 
selection period of predetermined length between two selection periods in said 1 field, and the display cycle 
of the number according to the maximum gradation level are assigned in the driving gear of a display 
according to claim 1 , and is characterized by said display cycle having the redundancy non-selection period 
which has said length twice the die length of predetermined, and a reset period. 

[Claim 7] The driving gear of the display characterized by being set up so that it may synchronize with the 
selection period of the head said whose luminescence initiation timing is an odd-even adjustment cycle 
mostly in the driving gear of a display according to claim 6, when the number of the gradation level of the 
pixel concerned is odd, and being set up so that it may synchronize with the selection period of the back end 
said whose luminescence initiation timing is an odd-even adjustment cycle mostly, when the number of the 
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gradation level of the pixel concerned is even. 

[Claim 8] It is the driving gear of the display which the display cycle of the number according to the 
maximum gradation level and the odd-even adjustment cycle which has the unit non-selection period of 
predetermined length between two reset periods are assigned in said 1 field in the driving gear of a display 
according to claim 1 , and is characterized by said display cycle having a selection period and the 
redundancy non-selection period which has said length twice the die length of predetermined. 
[Claim 9] The driving gear of the display characterized by to be set up so that it may synchronize with the 
reset period of termination whose termination timing of said luminescence maintenance period is an odd- 
even adjustment cycle mostly in the driving gear of a display according to claim 8, when the number of the 
gradation level of the pixel concerned is odd, and to be set up so that it may synchronize with the reset 
period of the head whose termination timing of said luminescence maintenance period is an odd-even 
adjustment cycle mostly, when the number of the gradation level of the pixel concerned is even. 
[Claim 10] It is the driving gear of the display which at least one unit display cycle and at least one 
redundancy display cycle which have the unit non-selection period of predetermined length in said 1 field 
are assigned in the driving gear of a display according to claim 1 , and is characterized by said redundancy 
display cycle having the redundancy non-selection period which has said length n times (n is two or more 
integers) the die length of predetermined. 

[Claim 11] When the number of Y and a redundancy display cycle is set [ the maximum gradation level ] to 
Z for the number of X and a unit display cycle in the driving gear of a display according to claim 10, it is 
quotient- 1 Y=X-Zxn [subfield total (Y+Z)=(X/n - 1 ) +n] of Z=X/n. 
The driving gear of the display characterized by being satisfied. 

[Claim 12] The driving gear of the display which a selection periods are assigned for every display cycle 
from the head of the 1 field, and b reset periods are assigned for every display cycle from the back end of 
the 1 field in the driving gear of a display according to claim 1 1 , and is characterized by being a+b=Y+Z +1 
in this case. 

[Claim 13] The driving gear of the display characterized by assigning the unit display cycle and the 
redundancy display cycle in combination with few subfield totals in the driving gear of a display given in 
any 1 term of claims 10-12 among the subfield totals according to the maximum gradation level obtained in 
the combination of the arbitration of a unit display cycle and a redundancy display cycle. 
[Claim 14] The driving gear of the display characterized by having the 1st subfield block which consisted of 
at least one redundancy display cycle in 1 field, and the 2nd subfield block which consisted of at least one 
unit display cycle in the driving gear of a display according to claim 10, and having a compulsive reset 
period between said 1st and 2nd subfield blocks. 

[Claim 15] It is the driving gear of the display characterized by said 2nd subfield block consisting of at least 
one redundancy display cycle and at least one unit display cycle in the driving gear of a display according to 
claim 14. 

[Claim 16] In the driving gear of a display given in any 1 term of claims 1-15 said display It is prepared in 
one plate surface of the photoconductive corrugated plate into which light is introduced, and this 
photoconductive corrugated plate face to face. And provide the mechanical component by which the 
actuator section of the number corresponding to many pixels was arranged, and displacement actuation of 
the contact / isolation direction of said actuator section to said photoconductive corrugated plate is 
controlled according to the attribute of the picture signal inputted. The driving gear of the display 
characterized by being constituted so that the image according to said picture signal may be displayed on 
said photoconductive corrugated plate by controlling the leakage light of the predetermined part of said 
photoconductive corrugated plate. 

[Claim 17] In the driving gear of a display according to claim 16 said actuator section A configuration 
maintenance layer and the actuation section which was formed in this configuration maintenance layer and 
which has the electrode of a pair at least, It has the oscillating section which supports this actuation section, 
and the fixed part which supports this oscillating section possible [ vibration ], and is constituted. Said 
display The driving gear of the display characterized by having the displacement transfer section which 
transmits displacement actuation of said actuator section produced by electrical-potential-difference 
impression to the electrode of said pair to said photoconductive corrugated plate. 
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[Claim 18] The driving gear of the display characterized by forming a switching element in said mechanical 
component corresponding to said actuator section, respectively, and controlling displacement actuation of 
said actuator section by on-off control of said switching element in the driving gear of a display according to 
claim 16 or 17. 

[Claim 19] The driving gear of the display characterized by said switching element consisting of varistors in 
the driving gear of a display according to claim 18. 

[Claim 20] It is the driving gear of the display characterized by said configuration maintenance layers being 
piezo-electricity/electrostriction layer in the driving gear of a display given in any 1 term of claims 17-19. 
[Claim 21] It is the driving gear of the display characterized by said configuration maintenance layer being 
an antiferroelectric crystal layer in the driving gear of a display given in any 1 term of claims 17-19. 
[Claim 22] In the drive approach of the display on which it has the display by which many pixels were 
arranged in the shape of a matrix, and the image according to the picture signal supplied is displayed When 
choose a pixel per at least one line, the information for a display which consists of an ON signal and an OFF 
signal to a selection line is outputted, gradation control is carried out by the time amount modulation 
technique at least and the display period of the image of one sheet is made into the 1 field, The drive 
approach of the display characterized by determining the variable-length luminescence maintenance period 
by selection / condition of not choosing of the pixel concerned as the luminescence initiation timing 
according to the gradation level of the pixel chosen into this 1 field. 

[Claim 23] In the drive approach of a display according to claim 22 in said 1 field The display cycle of the 
number according to one selection period and maximum gradation level is assigned. Constitute said display 
cycle from a non-selection period and a reset period, and the pixel concerned is made into a luminescence 
condition when ON signal which shows luminescence at said selection period is inputted. The drive 
approach of the display characterized by making the pixel concerned into a quenching condition when the 
OFF signal which shows quenching at the reset period in said display cycle is inputted. 
[Claim 24] The drive approach of the display characterized by determining the signal level of said non- 
selection period and reset period that the luminescence condition of the pixel concerned is maintained at 
said luminescence maintenance period in the drive approach of a display according to claim 23, and 
determining the signal level of said selection period and non-selection period that the quenching condition 
of the pixel concerned is maintained at periods other than said luminescence maintenance period. 
[Claim 25] The drive approach of the display characterized by to assign the display cycle of the number 
according to the maximum gradation level, and one reset period in said 1 field, to constitute said display 
cycle from a selection period and a non-selection period, to make the pixel concerned into a luminescence 
condition in the drive approach of a display according to claim 22 when ON signal which shows 
luminescence at said selection period is inputted, and to make the pixel concerned into a quenching 
condition at said reset period. 

[Claim 26] The drive approach of the display characterized by determining the signal level of said selection 
period and non-selection period that the luminescence condition of the pixel concerned is maintained at said 
luminescence maintenance period in the drive approach of a display according to claim 25. 
[Claim 27] The drive approach of the display characterized by setting up the redundancy non-selection 
period which assigns the odd-even adjustment cycle which has the unit non-selection period of 
predetermined length between two selection periods in said 1 field, and the display cycle of the number 
according to the maximum gradation level in the drive approach of a display according to claim 22, and has 
said length twice the die length of predetermined in said display cycle, and a reset period. 
[Claim 28] The drive approach of the display characterized by setting up said luminescence initiation timing 
in the drive approach of a display according to claim 27 so that it may synchronize with the selection period 
of the head of an odd-even adjustment cycle mostly when the number of the gradation level of the pixel 
concerned is odd, and setting up said luminescence initiation timing so that it may synchronize with the 
selection period of the back end of an odd-even adjustment cycle mostly when the number of the gradation 
level of the pixel concerned is even. 

[Claim 29] The drive approach of the display characterized by assigning the display cycle of the number 
according to the maximum gradation level, and the odd-even adjustment cycle which has the unit non- 
selection period of predetermined length between two reset periods, and setting up the redundancy non- 

http://ww4.ipdl.inpit.go.jp/^ 8/10/2007 



JP,2000-132142,A [CLAIMS] 



Page 4 of 4 



selection period which has a selection period and said length twice the die length of predetermined at said 
display cycle in said 1 field in the drive approach of a display according to claim 22. 
[Claim 30] The drive approach of the display characterized by to set up the termination timing of said 
luminescence maintenance period in the drive approach of a display according to claim 29 so that it may 
synchronize with the reset period of the termination of an odd-even adjustment cycle mostly when the 
number of the gradation level of the pixel concerned is odd, and to set up the termination timing of said 
luminescence maintenance period so that it may synchronize with the reset period of the head of an odd- 
even adjustment cycle mostly when the number of the gradation level of the pixel concerned is even. 
[Claim 31] The drive approach of the display characterized by setting up the redundancy non-selection 
period which assigns at least one unit display cycle and at least one redundancy display cycle which have 
the unit non-selection period of predetermined length in said 1 field in the drive approach of a display 
according to claim 22, and has said length n times (n is two or more integers) the die length of 
predetermined in said redundancy display cycle. 

[Claim 32] When the number of Y and a redundancy display cycle is set [ the maximum gradation level ] to 
Z for the number of X and a unit display cycle in the drive approach of a display according to claim 3 1 , it is 
quotient- 1 Y=X-Zxn [subfield total (Y+Z)=(X/n - 1 ) +n] of Z=X/n. 
The drive approach of the display characterized by being satisfied. 

[Claim 33] The drive approach of the display which assigns a selection periods for every display cycle from 
the head of the 1 field, assigns b reset periods for every display cycle from the back end of the 1 field in the 
drive approach of a display according to claim 32, and is characterized by considering as a+b=Y+Z +1 in 
this case. 

[Claim 34] The drive approach of the display characterized by assigning a unit display cycle and a 
redundancy display cycle in combination with few subfield totals in the drive approach of a display given in 
any 1 term of claims 31-33 among the subfield totals according to the maximum gradation level obtained in 
the combination of the arbitration of a unit display cycle and a redundancy display cycle. 
[Claim 35] The drive approach of the display characterized by having the 1st subfield block which consisted 
of at least one redundancy display cycle in 1 field, and the 2nd subfield block which consisted of at least one 
unit display cycle in the drive approach of a display according to claim 3 1 , and having a compulsive reset 
period between said 1st and 2nd subfield blocks. 

[Claim 36] The drive approach of the display characterized by constituting said 2nd subfield block from at 
least one redundancy display cycle and at least one unit display cycle in the drive approach of a display 
according to claim 35. 

[Claim 37] The drive approach of the display characterized by performing gradation control of said pixel 
through the on-off control of a switching element in the drive approach of a display given in any 1 term of 
claims 22-36. 

[Claim 38] The drive approach of the display characterized by using a varistor as said switching element in 
the drive approach of a display according to claim 37. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention controls displacement actuation of the contact / isolation direction of 
the actuator section to a photoconductive corrugated plate according to the attribute of a liquid crystal 
display, a plasma display, or the picture signal inputted. By controlling the leakage light of the 
predetermined part of a photoconductive corrugated plate, it is related with the driving gear of the display 
for driving the display of panel molds, such as a display (it is described as an electrostriction mold display 
for convenience) on which the image according to a picture signal is displayed on a photoconductive 
corrugated plate, and the drive approach of a display. 
[0002] 

[Description of the Prior Art] From the former, displays, such as a cathode-ray tube (CRT), a liquid crystal 
display, and a plasma display, are known as a display. 

[0003] As a cathode-ray tube, although the usual television receiver, the monitoring device for computers, 
etc. are known, and a screen is bright, there is a problem that power consumption is large and the depth of 
the whole display becomes large as compared with the magnitude of a screen. Moreover, resolution falls by 
the periphery of a display image and an image or a graphic form is distorted. There is no memory action. 
There is also a difficulty of being unable to perform a large-sized display. 

[0004] Since this reason deflects greatly the electron beam emitted from the electron gun, in the part where 
an electron beam arrives at the phosphor screen of the Braun tube aslant, the point (beam spot) emitting 
light is displayed on breadth, and an image comes to be displayed aslant. By this, distortion will arise in a 
display image. Moreover, it is because there is a limit in maintaining the big space inside the Braun tube at a 
vacuum. 

[0005] On the other hand, the display of a panel mold, for example, a liquid crystal display, can miniaturize 
the whole equipment, and it has the advantage that there is little power consumption. Like said liquid crystal 
display, since the display itself does not take the volume, a plasma display and an electrostriction mold 
display can be miniaturized, and since it is the monotonous screen, there is the advantage of being legible 
and it also has especially the advantage in which a refresh memory is unnecessary, by the memory action of 
a eel in an alternating current mold plasma display and an electrostriction mold display. 
[0006] 

[Problem(s) to be Solved by the Invention] In the display of such a panel mold, this invention can reduce 
power consumption effectively and aims at offering the driving gear of the display which can make high 
brightness-ization attain, and the drive approach of a display. 

[0007] Moreover, in the gradation control by subfield drive, other purposes of this invention can reduce 
power consumption effectively, and are to offer the driving gear of the display which can make high 
brightness-ization attain, and the drive approach of a display. 

[0008] Moreover, in the gradation control by subfield drive, other purposes of this invention can aim at 
reduction of a subfield total, and are to offer the driving gear of the display which can reduce power 
consumption effectively, and the drive approach of a display. 
[0009] 

[Means for Solving the Problem] In the driving gear of the display on which this invention has the display 
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by which many pixels were arranged in the shape of a matrix, and the image according to the picture signal 
supplied is displayed The 1st drive circuit which chooses a pixel per at least one line, and the 2nd drive 
circuit which outputs the information for a display which consists of an ON signal and an OFF signal to a 
selection line, The signal-control circuit which controls the 1st and 2nd drive circuits is provided. Said 
signal-control circuit When the display period of the image of one sheet is made into the 1 field that 
gradation control should be carried out by the time amount modulation technique at least, According to the 
gradation level of the pixel chosen into this 1 field, it constitutes so that the variable-length luminescence 
maintenance period by selection / condition of not choosing of the pixel concerned may be determined as 
the luminescence initiation timing. 

[0010] By control by said signal-control circuit, when the display period of the image of one sheet is made 
into the 1 field, according to the gradation level of the pixel chosen into this 1 field, the variable-length 
luminescence maintenance period by selection / condition of not choosing of the pixel concerned is 
determined as the luminescence initiation timing of the pixel concerned. Therefore, luminescence will be 
started almost synchronizing with luminescence initiation timing, and, as for the pixel concerned, the 
luminescence condition will be maintained over a luminescence maintenance period. 
[001 1] In this case, the 1 field can be divided into two or more subfields, and power consumption can be 
effectively reduced compared with the drive method (it adopts with a plasma display etc.) which carries out 
forcible reset for every subfield. And since a luminescence condition is maintained over a luminescence 
maintenance period, it becomes possible to also realize improvement in brightness. 
[0012] And in said configuration, the display cycle of the number according to one selection period and 
maximum gradation level is assigned in said 1 field. Said display cycle is constituted from a non-selection 
period and a reset period. In said signal-control circuit When ON signal which shows luminescence at said 
selection period is inputted, the pixel concerned is made into a luminescence condition, and when the OFF 
signal which shows quenching at the reset period in said display cycle is inputted, you may constitute so that 
the pixel concerned may be made into a quenching condition. 

[0013] When this assumes the case where a selection period is assigned to the head of the 1 field, according 
to the gradation level of the pixel concerned, one display cycle or two or more display cycles are 
continuously chosen from the head of the 1 field, ON signal will be outputted in the head of the selected 
display cycle, and an OFF signal will be outputted in the reset period which is the following display cycle 
which is a selected display cycle. That is, the head of the selected display cycle is luminescence initiation 
timing, and the period equivalent to the this chosen display cycle turns into a luminescence maintenance 
period. 

[0014] In this case, the cycle of luminescence to the pixel concerned in 1 field and quenching becomes only 
1 time, and reduction of power consumption can be aimed at effectively. Moreover, the linearity of 
gradation and brightness becomes good and the highly precise gradation expression of it is attained. 
Furthermore, the effectiveness of luminescence time amount also becomes high. 
[0015] Moreover, the signal level of said non-selection period and reset period is determined that the 
luminescence condition of the pixel concerned is maintained at said luminescence maintenance period, and 
you may make it determine the signal level of said selection period and non-selection period that the 
quenching condition of the pixel concerned is maintained at periods other than said luminescence 
maintenance period in said configuration. In this case, the luminescence maintenance in a luminescence 
maintenance period and the quenching maintenance in periods other than a luminescence maintenance 
period can attain easily, and it becomes possible to make the cycle of one luminescence in 1 field mentioned 
above and quenching perform certainly of them. 

[0016] Moreover, in said configuration, you may constitute so that assign the display cycle of the number 
according to the maximum gradation level, and one reset period in said 1 field, and said display cycle is 
constituted from a selection period and a non-selection period, the pixel concerned may be made into a 
luminescence condition when ON signal which shows luminescence in said signal-control circuit at said 
selection period is inputted, and the pixel concerned may be made into a quenching condition at said reset 
period. 

[0017] When this assumes the case where a reset period is assigned to the back end of the 1 field, according 
to the gradation level of the pixel concerned, one display cycle or two or more display cycles will be 
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continuously chosen from the back end of the 1 field, ON signal will be outputted in the head of the selected 
display cycle, and an OFF signal will be outputted in the reset period of the back end. 
[0018] Also in this case, the cycle of luminescence to the pixel concerned in 1 field and quenching becomes 
only 1 time, and reduction of power consumption can be aimed at effectively. The linearity of gradation and 
brightness becomes good and the highly precise gradation expression of it is attained. Furthermore, the 
effectiveness of luminescence time amount also becomes high. Since a selection period exists for every 
display cycle chosen especially, brightness can fully be maintained over the luminescence maintenance 
period in the pixel concerned. 

[0019] Moreover, you may make it determine the signal level of said selection period and non-selection 
period that the luminescence condition of the pixel concerned is maintained at said luminescence 
maintenance period in said configuration. Thereby, the luminescence maintenance in a luminescence 
maintenance period and the quenching maintenance in periods other than a luminescence maintenance 
period can attain easily, and it becomes possible to make the cycle of one luminescence in 1 field mentioned 
above and quenching perform certainly of them. 

[0020] Moreover, the odd-even adjustment cycle which has the unit non-selection period of predetermined 
length between two selection periods in said 1 field, and the display cycle of the number according to the 
maximum gradation level are assigned, and you may make it set up the redundancy non-selection period and 
reset period which have said length twice the die length of predetermined in said display cycle in said 
configuration. 

[0021] Although eight selection scans are needed about one line when the case where 8 gradation is 
expressed in this case in the 1 field is assumed, and constituted only from a unit display cycle If the display 
cycle to which the redundancy non-selection period which has length twice the die length of predetermined 
was set is assigned, about one line, it can end with five selection scans and the cycle (row scanning cycle) 
for choosing one line can be reduced. This leads to reduction of power consumption and, moreover, leads 
also to high brightness-ization of the selected pixel from a luminescence condition being maintained in a 
redundancy non-selection period. 

[0022] And when the number of the gradation level of the pixel concerned is odd, said luminescence 
initiation timing is set up so that it may synchronize with the selection period of the head of an odd-even 
adjustment cycle mostly, and when the number of the gradation level of the pixel concerned is even, said 
luminescence initiation timing is set up so that it may synchronize with the selection period of the back end 
of an odd-even adjustment cycle mostly. 

[0023] Moreover, the display cycle of the number according to the maximum gradation level and the odd- 
even adjustment cycle which has the unit non-selection period of predetermined length between two reset 
periods are assigned in said 1 field, and you may make it set a selection period and the redundancy non- 
selection period which has said length twice the die length of predetermined as said display cycle in said 
configuration. 

[0024] Said row scanning cycle can be reduced also in this case, and reduction of power consumption can 
be aimed at. 

[0025] And when the number of the gradation level of the pixel concerned is odd, the termination timing of 
said luminescence maintenance period is set up so that it may synchronize with the reset period of the 
termination of an odd-even adjustment cycle mostly, and when the number of the gradation level of the 
pixel concerned is even, the termination timing of said luminescence maintenance period is set up so that it 
may synchronize with the reset period of the head of an odd-even adjustment cycle mostly. 
[0026] Moreover, at least one unit display cycle and at least one redundancy display cycle which have the 
unit non-selection period of predetermined length are assigned, and you may make it prepare the 
redundancy non-selection period which has said length n times (n is two or more integers) the die length of 
predetermined in said redundancy display cycle in said 1 field in said configuration. 

[0027] Here, when the case where 8 gradation is expressed for example, in the 1 field is assumed, about one 
line, it can end with five selection scans and a row scanning cycle can be reduced sharply. Consequently, the 
reduction list of power consumption can be made to realize high brightness-ization. 

[0028] And when the number of Y and a redundancy display cycle is set [ the maximum gradation level ] to 
Z for the number of X and a unit display cycle in said configuration, it is quotient- 1 Y=X-Zxn [subfield total 

http ://www4 . ipdl . inpit. go jp/cgi -bin/tran_web_cgi_ej j e 8/ 1 0/2007 



JP,2000-132142,A [DETAILED DESCRIPTION] 



Page 4 of 31 



(Y+Z)=(X/n .1) + n ] of Z=X/n. 

It may be made to be satisfied. Here, a subfield total is exactly the row scanning cycle mentioned above. 
Therefore, reduction-ization of power consumption can be made to be able to attain still more effectively, 
and, moreover, the burden of a scanning circuit can also be made to mitigate, when the combination which 
makes a subfield total min will surely exist and adopts this combination. 

[0029] a selection periods are assigned for every display cycle from the head of the 1 field, b reset periods 
are assigned for every display cycle from the back end of the 1 field, and it is good also as a+b=Y+Z +1 in 
this case. Various gradation expressions are attained by this. Although all the gradation contained in the 
maximum gradation level can be expressed when it considers as b=n at this time, you may make it operate 
one or some gradation level on a curtailed schedule as b=n -1 . Since a row scanning cycle is reduced, this 
can attain low-power-ization. 

[0030] Moreover, you may make it a subfield total assign a unit display cycle and a redundancy display 
cycle in little combination most in said configuration among the subfield totals according to the maximum 
gradation level obtained in the combination of the arbitration of a unit display cycle and a redundancy 
display cycle. 

[0031] For example, when the maximum gradation level is set to 16, a subfield total becomes [ the 
combination of 7, a unit display cycle, and a 8 times as many redundancy display cycle as this ] 9 only by 
the unit display cycle with the combination of 9, a unit display cycle, and a 4 times as many redundancy 
display cycle as this in the combination of 1 5, a unit display cycle, and a twice as many redundancy display 
cycle as this. In this case, the combination of a unit display cycle with few subfield totals and a 4 times as 
many redundancy display cycle as this will be chosen. 

[0032] Consequently, reduction-ization of power consumption can be made to be able to attain still more 
effectively, and, moreover, the burden of a scanning circuit can also be made mitigated as already 
mentioned above. 

[0033] Moreover, it has the 1st subfield block which consisted of at least one redundancy display cycle in 1 
field, and the 2nd subfield block which consisted of at least one unit display cycle, a compulsive reset 
period is established between said 1st and 2nd subfields, and you may make it constitute in said 
configuration. 

[0034] Since the redundancy display cycle is used in the 1st subfield block, reduction of a row scanning 
cycle can be aimed at and reduction-ization of power consumption can be realized. Since he is trying to 
establish a compulsive reset period especially, sufficient signal to carry out quenching of the pixel in this 
period can be given. 

[0035] Moreover, you may make it constitute said 2nd subfield block from at least one redundancy display 
cycle and at least one unit display cycle in said configuration. 

[0036] In this case, since reduction-ization of the row scanning cycle in the 2nd subfield block can also be 
attained, reduction-ization of power consumption can be realized further. 

[0037] And the photoconductive corrugated plate into which light is introduced in a display in said 
configuration, The mechanical component by which it was countered and prepared in one plate surface of 
this photoconductive corrugated plate, and the actuator section of the number corresponding to many pixels 
was arranged is provided. By controlling displacement actuation of the contact / isolation direction of said 
actuator section to said photoconductive corrugated plate according to the attribute of the picture signal 
inputted, and controlling the leakage light of the predetermined part of said photoconductive corrugated 
plate, you may constitute so that the image according to said picture signal may be displayed on said 
photoconductive corrugated plate. 

[0038] In this case, as for said 1st and 2nd drive circuits, it is desirable that it is characterized by the 
following point. 

(1) Since the actuator section serves as a capacitive load, it is desirable for the division ratio which joins a 
capacitive load at the time of impression termination of the electrical potential difference (ON state voltage) 
to which the crookedness variation rate of the actuator section is carried out, taking to drive this capacitive 
load into consideration to be 50% or more. 

(2) In order to obtain the amount of displacement of the actuator section which can express the ON state and 
OFF state of a pixel, it is desirable for the voltage output beyond 20V to be possible. 
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(3) Take that the sense of the output current is taken bidirectionally into consideration. 

(4) Drive the load of 2 electrode structures of a line writing direction and the direction of a train. 

[0039] The actuation section which was especially formed in the configuration maintenance layer and this 
configuration maintenance layer in said actuator section and which has the electrode of a pair at least, The 
oscillating section which supports this actuation section, and the fixed part which supports this oscillating 
section possible [ vibration ] are had and constituted, and you may make it prepare the displacement transfer 
section which transmits displacement actuation of said actuator section produced by electrical-potential- 
difference impression to the electrode of said pair on said display to said photoconductive corrugated plate. 
[0040] Here, with the actuator section which has a configuration maintenance layer, the actuator section 
which has two thru/or a displacement condition beyond it at least is pointed out in the same voltage level. 
[0041] Thereby, total reflection of the light introduced from the edge of a photoconductive corrugated plate 
is carried out inside by adjusting the magnitude of the refractive index of a photoconductive corrugated 
plate, without all light penetrating in the front face and tooth back of a photoconductive corrugated plate 
(quenching condition). In this quenching condition, if the displacement transfer section contacts the tooth 
back of a photoconductive corrugated plate in the distance below the wavelength of light, the light which 
was carrying out total reflection till then will be penetrated to the front face of the displacement transfer 
section in contact with the tooth back of a photoconductive corrugated plate. Although the light which 
arrived at the front face of the displacement transfer section is once reflected on the front face of a 
displacement transfer plate and a part is again reflected in a photoconductive corrugated plate as the 
scattered light, the great portion of scattered light will penetrate the front face of a photoconductive 
corrugated plate, without being reflected by the photoconductive corrugated plate (luminescence condition). 
[0042] Thus, the existence of luminescence (leakage light) of the light in the front face of a photoconductive 
corrugated plate is controllable by the existence of contact of the displacement transfer plate in the tooth 
back of a photoconductive corrugated plate. In this case, if one unit which makes the displacement actuation 
of the displacement transfer plate carry out in the contact / isolation direction to a photoconductive 
corrugated plate is considered as 1 pixel The images (an alphabetic character, graphic form, etc.) according 
to a picture signal can be displayed on the front face of a photoconductive corrugated plate like a cathode- 
ray tube or a liquid crystal display by arranging a majority of this pixel in the shape of a matrix, and 
controlling the displacement actuation by each pixel according to the attribute of the picture signal inputted. 
[0043] Moreover, the description by the actuator section which has a configuration maintenance layer is as 
follows. 

(1) Since the threshold property from a quenching condition to a luminescence condition becomes steep as 
compared with the case where a configuration maintenance layer does not exist, deflection width of face of 
an electrical potential difference can be narrowed, and the burden by the side of a circuit can be mitigated. 

(2) The difference of a luminescence condition and a quenching condition becomes clear, and leads to 
improvement in contrast. 

(3) Dispersion in a threshold becomes small and allowances are born to the setting range of an electrical 
potential difference. 

[0044] In addition, it is desirable that it is the actuator section (what contacts with the electrical-potential- 
difference no-load at the time of an isolation condition and electrical-potential-difference impression) 
displaced upward from the ease of control, for example as the actuator section. It is desirable that it is the 
structure which has the electrode of a pair in a front face especially. As said configuration maintenance 
layer, piezo-electricity/electrostriction layer, and an antiferroelectric crystal layer are used preferably, for 
example. 

[0045] And corresponding to said actuator section, a switching element is formed in said mechanical 
component, respectively, and you may make it constitute in said configuration, so that displacement 
actuation of said actuator section may be controlled by on-off control of said switching element. 
[0046] Based on the input of a picture signal, the actuator section allotted to a large number is chosen per 
line by this, and the display information (voltage signal) about the selection line is supplied. Usually, 
although said voltage signal will be supplied also to the actuator section about the non-choosing line which 
is unrelated to the selection line concerned, on this display, supply of said display information on a non- 
choosing line can be prevented by turning OFF a corresponding switching element about the actuator 
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section about a non-choosing line. Therefore, it becomes unnecessary to make the pixel (actuator section) 
about a non-choosing line drive, and reduction-ization of power consumption can be attained effectively. 
[0047] Moreover, since CR time constant by the on resistance of wiring resistance and switching in the 
electrostatic-capacity list of the actuator section is small, the actuator section about a selection line is 
quickly charged by ON of a switching element. If it is off [ a switching element ] after that, the connection 
of a between [ the supply line (signal line) of display information and the actuator section ] will be in a very 
high impedance condition, and will be in the condition almost near an open condition. This shows that 
resistance becomes very large. Thereby, said CR time constant also becomes very large. 
[0048] From this, since supply (impression of a voltage signal) of the display information over the actuator 
section will be maintained even if a switching element becomes off, the actuator section concerned will 
continue holding the amount of displacement more than fixed, and the ON state of the pixel concerned will 
be maintained. 

[0049] Thus, the actuator section about a non-choosing line is maintained as an open condition, while it had 
charged, and since fixed time amount maintenance of the amount of displacement given at the time of line 
selection can be carried out in the state of no signal impressing, pixel luminescence of a non-selection 
period of it is attained. For this reason, high brightness-ization can be realized. 

[0050] Moreover, since each switching element can be formed in a mechanical component (a principal plane 
or a tooth back is sufficient), it becomes unnecessary to form the large-scale circuit pattern on a mechanical 
component, and simplification of wiring can be attained. 

[0051] Moreover, unlike a liquid crystal display (TFT-LCD), each switching element can be installed in the 
space (location) which is unrelated to an optical path, and each switching element can be prepared in the 
tooth back of a mechanical component. Thereby, the large numerical aperture of a pixel can be taken and 
improvement in brightness can be aimed at. 

[0052] And it is desirable to constitute said switching element from a varistor. In this case, since it becomes 
a very good hysteresis characteristic when carrying out displacement actuation of the actuator section, the 
memory effect as nearly perfect configuration maintenance can be obtained. 

[0053] Next, this invention has the display by which many pixels were arranged in the shape of a matrix, 
and sets it to the drive approach of the display on which the image according to the picture signal supplied is 
displayed. When choose a pixel per at least one line, the information for a display which consists of an ON 
signal and an OFF signal to a selection line is outputted, gradation control is carried out by the time amount 
modulation technique at least and the display period of the image of one sheet is made into the 1 field, 
According to the gradation level of the pixel chosen into this 1 field, it is characterized by determining the 
variable-length luminescence maintenance period by selection / condition of not choosing of the pixel 
concerned as the luminescence initiation timing. 

[0054] And in this approach, the display cycle of the number according to one selection period and 
maximum gradation level is assigned in said 1 field. Said display cycle is constituted from a non-selection 
period and a reset period, when ON signal which shows luminescence at said selection period is inputted, 
the pixel concerned is made into a luminescence condition, and when the OFF signal which shows 
quenching at the reset period in said display cycle is inputted, it may be made to make the pixel concerned 
into a quenching condition. 

[0055] In this case, the signal level of said non-selection period and reset period is determined that the 
luminescence condition of the pixel concerned is maintained at said luminescence maintenance period, and 
you may make it determine the signal level of said selection period and non-selection period that the 
quenching condition of the pixel concerned is maintained at periods other than said luminescence 
maintenance period. 

[0056] Moreover, the display cycle of the number according to the maximum gradation level and one reset 
period are assigned in said 1 field, said display cycle is constituted from a selection period and a non- 
selection period, when ON signal which shows luminescence at said selection period is inputted, the pixel 
concerned is made into a luminescence condition, and it may be made to make the pixel concerned at said 
reset period into a quenching condition. 

[0057] In this case, you may make it determine the signal level of said selection period and non-selection 
period that the luminescence condition of the pixel concerned is maintained at said luminescence 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/10/2007 



JP,2000-132142,A [DETAILED DESCRIPTION] 



Page 7 of 31 



maintenance period. 

[0058] Moreover, the odd-even adjustment cycle which has the unit non-selection period of predetermined 
length between two selection periods in said 1 field, and the display cycle of the number according to the 
maximum gradation level are assigned, and you may make it set up the redundancy non-selection period and 
reset period which have said length twice the die length of predetermined in said display cycle in said 
approach. 

[0059] When the number of the gradation level of the pixel concerned is odd, said luminescence initiation 
timing is set up so that it may synchronize with the selection period of the head of an odd-even adjustment 
cycle mostly, and when the number of the gradation level of the pixel concerned is even, said luminescence 
initiation timing is set up so that it may synchronize with the selection period of the back end of an odd- 
even adjustment cycle mostly. 

[0060] Moreover, the display cycle of the number according to the maximum gradation level and the odd- 
even adjustment cycle which has the unit non-selection period of predetermined length between two reset 
periods are assigned in said 1 field, and you may make it set a selection period and the redundancy non- 
selection period which has said length twice the die length of predetermined as said display cycle in said 
approach. 

[0061] When the number of the gradation level of the pixel concerned is odd, the termination timing of said 
luminescence maintenance period is set up so that it may synchronize with the reset period of the 
termination of an odd-even adjustment cycle mostly, and when the number of the gradation level of the 
pixel concerned is even, the termination timing of said luminescence maintenance period is set up so that it 
may synchronize with the reset period of the head of an odd-even adjustment cycle mostly. 
[0062] Moreover, at least one unit display cycle and at least one redundancy display cycle which have the 
unit non-selection period of predetermined length in said 1 field are assigned, and you may make it set up 
the redundancy non-selection period which has said length n times (n is two or more integers) the die length 
of predetermined in said redundancy display cycle in said approach. 

[0063] In this case, when the number of Y and a redundancy display cycle is set [ the maximum gradation 

level ] to Z for the number of X and a unit display cycle, it is quotient- 1 Y=X-Zxn [subfield total (Y+Z)= 

(X/n-l)+n]ofZ=X/n. 

It may be made to be satisfied. 

[0064] Moreover, a selection periods are assigned for every display cycle from the head of the 1 field, b 
reset periods are assigned for every display cycle from the back end of the 1 field, and it is good also as 
a+b=Y+Z +1 in this case. At this time, b=n is sufficient and b=n -1 is sufficient. 

[0065] It is desirable to assign a unit display cycle and a redundancy display cycle in combination with few 

subfield totals among the subfield totals according to the maximum gradation level especially obtained in 

the combination of the arbitration of a unit display cycle and a redundancy display cycle. 

[0066] Moreover, it has the 1st subfield block which consisted of at least one redundancy display cycle in 1 

field, and the 2nd subfield block which consisted of at least one unit display cycle, and you may make it 

have a compulsive reset period between said 1st and 2nd subfield blocks in said approach. 

[0067] In this case, you may make it constitute said 2nd subfield block from at least one redundancy display 

cycle and at least one unit display cycle. 

[0068] Moreover, in the above-mentioned drive approach, it may be made to perform gradation control of 
said pixel through the on-off control of a switching element. In this case, it is desirable to use a varistor as a 
switching element. 
[0069] 

[Embodiment of the Invention] Although the driving gear of the display concerning this invention and the 
example of a gestalt of implementation of the drive approach of a display (it is hereafter described as the 
driving gear only applied to the gestalt of operation) are explained hereafter, referring to drawing 1 - 
drawing 48 B, it explains referring to drawing 1 - drawing 28 about the configuration of the display on 
which the driving gear concerning the gestalt of this operation is applied before that. 
[0070] the whole display **** — as shown in drawing 1 , this display D has the mechanical component 16 
by which it was countered and prepared in the tooth back of the photoconductive corrugated plate 12 into 
which the light 10 from the light source (not shown) is introduced, and this photoconductive corrugated 
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plate 12, and much actuator sections 14 were arranged corresponding to the pixel, and is constituted. 
[0071] A mechanical component 16 has the actuator substrate 18 which consisted of ceramics, and the 
actuator section 14 is arranged in the location according to each pixel of this actuator substrate 18. Said 
actuator substrate 18 is arranged so that one principal plane may counter the tooth back of the 
photoconductive corrugated plate 12, and this one principal plane is made into the continuous field (flat- 
tapped). The dead air space 20 for forming in the location corresponding to each pixel the oscillating section 
mentioned later, respectively is established in the interior of the actuator substrate 18. Each dead air space 
20 is opened for free passage with the exterior through small through tube 18a of the path prepared in the 
other end side of the actuator substrate 1 8. 

[0072] The part in which dead air space 20 is formed among said actuator substrates 18 is used as thin meat, 
and is made heavy-gage [ the other part ]. The part of thin meat serves as the structure of being easy to 
receive vibration to external force, fiinctions as the oscillating section 22, and functions as a fixed part 24 
which supports said oscillating section 22, being used as parts other than dead-air-space 20 being heavy- 
gage. 

[0073] That is, the actuator substrate 18 is the layered product of sheet metal layer 18C which is substrate 
layer 1 8A which is the lowest layer, spacer layer 1 8B which is an interlayer, and the maximum upper layer, 
and can be grasped as an integral-construction object with which dead air space 20 was formed in the part 
corresponding to a pixel among spacer layer 18B. Substrate layer 18A functions as a substrate for 
reinforcement, and also functions as a substrate for wiring. In addition, said actuator substrate 1 8 may really 
be baking, or may be post-installation. 

[0074] The configuration maintenance layers 26 directly formed on this oscillating section 22 besides said 
oscillating section 22 and fixed part 24 so that each actuator section 14 might be illustrated, such as piezo- 
electricity/electrostriction layer, and an antiferroelectric crystal layer, As it is indicated in drawing 1 as the 
actuator section body 30 which has the electrode 28 (low electrode 28a and column electrode 28b) of the 
pair formed in the top face of this configuration maintenance layer 26 It has the displacement transfer 
section 32 which is connected on this actuator section body 30, and enlarges a touch area with the 
photoconductive corrugated plate 12, and is made into the area according to a pixel, and is constituted. 
[0075] That is, this display D has the structure in which the actuator section body 30 which consists of a 
configuration maintenance layer 26 and an electrode 28 of a pair was formed on the actuator substrate 18. 
Although the structure formed up and down to the configuration maintenance layer 26 and the structure 
formed only in one side are sufficient as the electrode 28 of a pair, in order to make advantageous junction 
nature of the actuator substrate 18 and the configuration maintenance layer 26, like this display D It is more 
desirable to form the electrode 28 of a pair only in the upper part (for the actuator substrate 18 to be the 
opposite side) of the configuration maintenance layer 26 so that the actuator substrate 1 8 and the 
configuration maintenance layer 26 may touch directly in the condition that there is no level difference. 
[0076] Since it is explained to JP,10-78549,A at the detail, the configuration of each part material of 
explanation, such as a configuration of each configuration member, is explained briefly here. 
[0077] First, the flat-surface configuration of the oscillating section 22 and the configuration maintenance 
layer 26 has the shape of the shape of a circle configuration, an ellipse configuration (truck configuration), 
elliptical, and a rectangle (the corner section includes the configuration where the angle was able to be 
taken), and a polygon (for example, the configuration where each vertical-angle part was roundish by the 
shape of an octagon is included) etc. 

[0078] In this case, the magnitude of the oscillating section 22 is the largest, subsequently it considers as the 
periphery configuration of the electrode 28 of a pair, and the flat-surface configuration of the configuration 
maintenance layer 26 is set up smallest. In addition, you may set up so that the periphery configuration of 
the electrodes 28a and 28b of a pair may become the largest. 

[0079] As shown in drawing 2 , the flat-surface configuration of the electrode 28 (low electrode 28a and 
column electrode 28b) of a pair is good also as a configuration where many sinking combs confronted each 
other complementary, in addition a curled form, a multi-branch configuration, etc. can be used for it as 
shown also in JP, 10-78549, A. 

[0080] when the flat-surface configuration of the configuration maintenance layer 26 is made elliptical and 
the electrode 28 of a pair is formed in the shape of a sinking comb, it is shown in drawing 3 A and drawing 
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3 B - as - the major axis of the configuration maintenance layer 26 ~ meeting - the electrode 28 of a pair - 
- it is shown in the gestalt with which it goes away and a gear tooth is arranged, drawing 4 A, and drawing 4 
B « as - the minor axis of the configuration maintenance layer 26 - meeting ~ the electrode 28 of a pair - 
there is a gestalt with which it goes away and a gear tooth is arranged. 

[008 1 ] And as shown in drawing 3 A and drawing 4 A, there are a gestalt which is a pair and in which it 
goes away electrode 28 and a dental part is contained in the flat-surface configuration of the configuration 
maintenance layer 26, a gestalt which is a pair as shown in drawing 3 B and drawing 4 B and which went 
away electrode 28 and the dental part protruded from the flat-surface configuration of the configuration 
maintenance layer 28. the direction of the gestalt shown in drawing 3 B and drawing 4 B — crookedness of 
the actuator section 14 — in a variation rate, it is advantageous. 

[0082] For example, low electrode 28a is formed in the inferior surface of tongue of the configuration 
maintenance layer 26, and you may make it form column electrode 28b in the top face of the configuration 
maintenance layer 26 as an electrode 28 of a pair, as shown, for example in drawing 5 . 
[0083] In this case, as shown in drawing 1 , it is possible to make an one direction carry out the crookedness 
variation rate of the actuator section 14 so that it may be on the photoconductive corrugated plate 12 side 
with a convex, and also it is possible to make the crookedness variation rate of the actuator section 14 carry 
out in the other directions so that it may be on a dead-air-space 20 side with a convex. 
[0084] And when wiring which leads to each electrodes 28a and 28b is explained based on the example of 
drawing 6 , it has the perpendicular selection line 40 of the number according to the line count of many 
pixels, and the signal line 42 of a number according to the number of trains of many pixels. 
[0085] Each perpendicular selection line 40 is electrically connected to low electrode 28a in each pixel 
(actuator section 14: refer to drawing 1 ), and each signal line 42 is electrically connected to column 
electrode 28b of each pixel 14. Moreover, it is drawn from low electrode 28a about the pixel of the front 
row, connects with low electrode 28a about the pixel concerned, and said each perpendicular selection line 
40 serves as a form wired by series about one line. A signal line 42 consists of branch line 42b which 
branches from main track 42a and this main track 42a which are prolonged in the direction of a train, and is 
connected to column electrode 28b of each pixel 14. 

[0086] Supply of the voltage signal to each perpendicular selection line 40 is performed through a through 
hole 44 from the wiring substrate (stuck on the other principal planes of the actuator substrate 1 8) which is 
not illustrated, and is performed through a through hole 46 from said wiring substrate which does not 
illustrate supply of the voltage signal to each signal line 42, either. 

[0087] the junction for aiming at those electric flows among one [ a through hole and ] electrode 28a, since 
the through hole 44 of the perpendicular selection line 40 is not formed on the perpendicular selection line 
40 unlike the case of a signal line 42 — a conductor 48 is formed. 

[0088] In addition, it is placed between the parts which each perpendicular selection line 40 and each signal 
line 42 intersect by the insulator layer 50 (a two-dot chain line shows) which consists of silicon oxide, glass 
membrane, resin film, etc. in order to take the insulation between the mutual wiring 40 and 42. 
[0089] Moreover, the combination of a circle and an ellipse is sufficient as the configuration of the 
oscillating section 22, the flat-surface configuration of the configuration maintenance layer 26, and the 
periphery configuration formed with the electrode 28 of a pair, and the combination of the shape of a 
rectangle and an ellipse is sufficient as it, and it is not limited especially. Moreover, although the flat-surface 
configuration of the configuration maintenance layer 26 is not illustrated here, considering as the shape of a 
ring is also adopted preferably. Also in this case, various things, such as the shape of a circle, an ellipse, and 
a rectangle, are mentioned as a periphery configuration. Since it is not necessary to form an electrode in a 
part for a centrum by making the flat-surface configuration of the configuration maintenance layer 26 into 
the shape of a ring, electrostatic capacity can be made small, without making the amount of displacement 
small. 

[0090] Although the example of drawing 6 showed the example which made arrangement of each actuator 
section 14 (pixel) on the actuator substrate 1 8 the shape of a matrix, you may make it arrange a pixel 
(actuator section 14) alternately to each line. 

[0091] It is at explanation of a configuration maintenance layer and the time, and as a configuration 
maintenance layer 26, when using piezo-electricity/electrostriction layer, as this piezo- 
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electricity/electrostriction layer, the ceramics containing which [ these ] combination, such as lead zirconate, 
magnesium lead niobate, nickel lead niobate, lead zinc niobate, manganese lead niobate, magnesium tantalic 
acid lead, nickel tantalic acid lead, antimony lead stannate, lead titanate, barium titanate, a magnesium lead 
wolframate, and cobalt lead niobate, is mentioned, for example. It cannot be overemphasized that these 
compounds may be the principal components which occupy 50 % of the weight or more. Moreover, the 
operating frequency of the ceramics which contains lead zirconate among the above-mentioned ceramics is 
the highest as a component of the piezo-electricity/electrostriction layer of the gestalt of this operation. 
[0092] Moreover, when it constitutes piezo-electricity/electrostriction layer from ceramics, the ceramics 
which added suitably oxides, such as a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, 
niobium, zinc, nickel, and manganese, which [ these ] combination, or other compounds may be further used 
for the above-mentioned ceramics. 

[0093] For example, it is desirable to use the ceramics which uses as a principal component the component 
which consists of magnesium lead niobate, lead zirconate, and lead titanate, and contains a lanthanum and 
strontium further. 

[0094] Piezo-electricity/electrostriction layer may be precise, or you may be porosity, and, as for the 
porosity, in the case of porosity, it is desirable that it is 40% or less. 

[0095] As a configuration maintenance layer 26, when using an antiferroelectric crystal layer, as this 
antiferroelectric crystal layer, what uses lead zirconate as a principal component, the thing which uses as a 
principal component the component which consists of lead zirconate and lead stannate, the thing which 
added lanthanum oxide to lead zirconate, and the thing which added lead zirconate and lead niobate to the 
component which consists of lead zirconate and lead stannate are still more desirable. 
[0096] Since it can drive by the low battery comparatively when applying the antiferroelectric crystal film 
containing the component which consists of lead zirconate and lead stannate like especially the following 
presentation as a membrane type component like the actuator section 14, it is especially desirable. 
[0097] Pb0.99Nb0.02 [(Zrx Sn 1-x) 1-y Tiy] 0.98O3 however 0.5 < x<0.6, 0.05< y<0.063, 0.0KN1X 0.03, 
and this antiferroelectric crystal layer may be porosity, and, in the case of porosity, it is desirable that it is 
30% or less of porosity. 

[0098] And as an approach of forming the configuration maintenance layer 26 on the oscillating section 22, 
the various thin film forming methods, such as the various thick- film forming methods, such as screen 
printing, a dipping method, the applying method, and an electrophoresis method, the ion beam method and 
the sputtering method, vacuum evaporation technique, the ion plating method, chemistry gaseous-phase 
vacuum deposition (CVD), and plating, can be used. 

[0099] In the gestalt of this operation, if in charge of forming said configuration maintenance layer 26 on 
the oscillating section 22, the thick-film forming method by screen printing, a dipping method and the 
applying method, an electrophoresis method, etc. is adopted suitably. 

[0100] It is because such technique can form the particle of 0.05-3-micrometer electrostrictive ceramics the 
mean particle diameter of 0.01-5 micrometers using the paste used as a principal component, a slurry or a 
suspension, an emulsion, a sol, etc. preferably and good piezo-electric operational characteristic is acquired. 
[0101] Especially an electrophoresis method begins to be able to form the film in a high configuration 
precision which is a high consistency, and is "electrochemistry and industrial physical chemistry. It has the 
description which is indicated by technical reference, such as Vol.53, No.l (1985), p63 - 68 Kazuo Anzai 
work", or "the collection (1998) of high order fabricating method research debate drafts of the ceramics by 
the 1st electrophoresis method, p5-6, p23-24." Therefore, it is good to choose and use technique suitably in 
consideration of a precision prescribe, dependability, etc. 

[0102] Actuation of the display D which has explanation of operation, next said configuration of a display is 
explained briefly, referring to drawing 1 . First, the light 10 of the photoconductive corrugated plate 12 is 
introduced from an edge. In this case, total reflection is carried out inside by adjusting the magnitude of the 
refractive index of the photoconductive corrugated plate 12, without all the light 1 0 penetrating in the front 
face and tooth back of the photoconductive corrugated plate 12. In this condition, if the displacement 
transfer section 32 corresponding to said actuator section 14 contacts the tooth back of the photoconductive 
corrugated plate 42 in the distance below the wavelength of light, a certain actuator section 14 being used as 
a selection condition, the light 10 which was carrying out total reflection till then will be penetrated to the 
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front face of the displacement transfer section 32 in contact with the tooth back of the photoconductive 
corrugated plate 12. 

[0103] Although the light 10 which arrived at the front face of the displacement transfer section 32 is 
reflected on the front face of the displacement transfer section 32 and a part is again reflected in the 
photoconductive corrugated plate 12 as the scattered light 52, the great portion of scattered light 52 will 
once penetrate the front face of the photoconductive corrugated plate 12, without being reflected by the 
photoconductive corrugated plate 12. 

[0104] That is, the existence of luminescence (leakage light) of the light in the front face of the 
photoconductive corrugated plate 12 is controllable by the existence of contact of the displacement transfer 
section 32 in the tooth back of the photoconductive corrugated plate 12. Especially on the display 
concerning this example, one unit which makes the displacement actuation of the displacement transfer 
section 32 carry out in the contact / isolation direction to the photoconductive corrugated plate 12 is made 
into 1 pixel. Furthermore, since he is trying to arrange a majority of these pixels alternately about the shape 
of a matrix, and each line, The front face of a photoconductive corrugated plate can be made to display the 
images (an alphabetic character, graphic form, etc.) according to a picture signal on a cathode-ray tube or a 
liquid crystal display list like a plasma display by controlling the displacement actuation by each pixel 
according to the attribute of the picture signal inputted. 

[0105] the principle of operation in each actuator section 14 at the time of using a piezo-electric layer as the 
principle of operation, next the configuration maintenance layer 26 of the actuator section — crookedness of 
drawing 7 — a variation rate — it explains based on a property and the charge-applied-voltage property of 
drawing 8 . 

[0106] the crookedness shown in drawing 7 — a variation rate — crookedness of the actuator section 14 
when a property changes continuously the electrical potential difference applied to the actuator section 14 - 
a variation rate is seen. In this example, as shown in drawing 1 , the actuator section 14 makes the forward 
direction the case where crookedness displacement is carried out in the one direction (direction close to the 
photoconductive corrugated plate 12). 

[0107] The charge-applied- voltage property shown in drawing 8 sees change of the amount Q of charges 
accumulated between electrode 28a of the pair in the actuator section 14, and 28b, when changing 
continuously the electrical potential difference similarly applied to the actuator section 14. In the display D 
shown in drawing 1 , since the perpendicular selection line 40 is connected to low electrode 28a among the 
electrodes 28a and 28b of a pair and the signal line 42 is connected to column electrode 28b as explained 
based on drawing 6 , the applied voltage shown on the axis of abscissa of drawing 7 and drawing 8 will 
show the electrical potential difference between the perpendicular selection lines 40 and signal lines 42 
about the actuator section 14 concerned. 

[0108] An example is concretely given and explained about measurement of said crookedness displacement 
property, first, the sin wave 180V and whose negative side peak voltage 1kHz and forward side peak 
voltage are -60V between electrode 28a of the pair of the actuator section 14, and 28b for a frequency ~ 
impressing - the variation rate in each point at that time (Point A - Point H) — an amount is continuously 
measured with a laser displacement gage, the measurement result at that time - electrical-potential- 
difference-crookedness — a variation rate — what was plotted in the graph ~ crookedness of drawing 7 - a 
variation rate — it is a property, it is shown in the arrow head of drawing 7 — as — crookedness — the 
variation rate of a variation rate — the amount is changing with the continuous changes in applied voltage 
continuously with a certain amount of hysteresis. Moreover, as shown in drawing 8 , the amount Q of 
charges accumulated in the electrodes 28a and 28b of a pair is changing with the continuous changes in 
applied voltage continuously with a certain amount of hysteresis like the property of drawing 7 . 
[0109] Supposing it starts first concretely from the electrical-potential-difference unloaded condition 
(applied-voltage =0V) which shows measurement with Point B, it is in the condition, i.e., a quenching 
condition, that did not produce elongation in the configuration maintenance layer 26, but the displacement 
transfer section 32 and the photoconductive corrugated plate 12 were isolated at it, in this point B. The 
amount Q of charges is in the minimum level. 

[01 10] Next, if forward side peak value (=180V) is impressed between electrode 28a of the pair of the 
actuator section 14, and 28b, as shown in Point E, with the increment in the amount Q of charges, the 
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configuration maintenance layer 26 will be extended and the actuator section 14 will carry out crookedness 
displacement in an one direction (direction close to the photoconductive corrugated plate 12). At this time, 
the amount Q of charges serves as the maximum level. According to convex deformation of this actuator 
section 14, the displacement transfer section 32 will displace to the photoconductive corrugated plate 12 
side, and this displacement transfer section 32 will contact the photoconductive corrugated plate 12. 
[01 1 1] a variation rate — the transfer section 32 ~ crookedness of the actuator section 14, although the tooth 
back of the photoconductive corrugated plate 12 is contacted corresponding to a variation rate If the 
displacement transfer section 32 contacts the tooth back of the photoconductive corrugated plate 12, the 
light 10 by which total reflection was carried out, for example within the photoconductive corrugated plate 
12 will penetrate the tooth back of the photoconductive corrugated plate 12, will penetrate to the front face 
of the displacement transfer section 32, and will reflect on the front face of the displacement transfer section 
32. By this, the pixel corresponding to the actuator section 14 concerned will be in a luminescence 
condition. 

[0112] In addition, since the light which penetrated the tooth back of the photoconductive corrugated plate 
12 is reflected, the displacement transfer section 32 is formed in order to make a touch area with the 
photoconductive corrugated plate 12 larger than predetermined further. That is, luminescence area is 
prescribed by the touch area of the displacement transfer section 32 and the photoconductive corrugated 
plate 12. 

[01 13] And on said display D, the displacement transfer section 32 has displacement transfer member 32b 
for transmitting the variation rate of plate member 32a which specifies a substantial luminescence area, and 
the actuator section body 30 to plate member 32a. 

[0114] In addition, the contact to the displacement transfer section 32 and the photoconductive corrugated 
plate 12 means that the displacement transfer section 32 and the photoconductive corrugated plate 12 are 
located in the distance below the wavelength of light 10 (light 10 introduced into the photoconductive 
corrugated plate 12). 

[0115] Moreover, it is desirable to cover places other than plate member 32a in contact with the 
photoconductive corrugated plate 12 by the black matrix formed by the metal membrane and the film 
containing carbon black, black colors, and the charge of black oxide finish. If metal membranes, such as Cr, 
aluminum, nickel, and Ag, are used as a black matrix, since the absorption of light is small, attenuation of 
the light which spreads the photoconductive corrugated plate 12, and dispersion can be controlled, and it 
will be used especially preferably. Moreover, if the film containing carbon black, black colors, and the 
charge of black oxide finish is used as a black matrix, absorption-of-light nature can be good and can raise 
contrast. 

[01 16] Next, when electrical-potential-difference impression of a between [ electrode 28a of the pair of the 
actuator section 14 and 28b ] is stopped and it considers as electrical-potential-difference unloaded 
condition, the condition of Point B does not return completely but the actuator section 14 will be in the 
condition (condition of Point H) of having displaced to the one direction more slightly than Point B from the 
relation of a hysteresis characteristic, although it is going to return from the condition of a convex to the 
original condition (condition of Point B). In this condition, the displacement transfer section 32 and the 
photoconductive corrugated plate 12 will have been in the isolated condition, i.e., a quenching condition. 
[0117] Next, when negative side peak voltage (-60V) is impressed between electrode 28a of the pair of the 
actuator section 14, and 28b, as shown in Point A, the configuration maintenance layer 26 will be shrunken. 
The variation rate to few one directions in said electrical-potential-difference unloaded condition will be 
negated by this, and it will restore to the original condition completely by it. 

[0118] And as shown also in drawing 7 and the property Fig. of drawing 8 , after impressing forward side 
peak voltage (+180V) and considering as a luminescence condition between electrode 28a of said pair, and 
28b, even if it reduces applied voltage even to +20V-+100V, said luminescence condition is maintained by 
the memory action (hysteresis characteristic) of the configuration maintenance layer 26. This memory action 
is the same also in the state of quenching, and after impressing 0V or negative side peak voltage (-60V) and 
considering as a quenching condition between electrode 28a of a pair, and 28b, even if it raises applied 
voltage even to +20V-+100V, said quenching condition is maintained by the memory action (hysteresis 
characteristic) of the configuration maintenance layer 26. 
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[01 19] That is, the actuator section 14 which has the configuration maintenance layer 26 can be defined in 
the same voltage level as the actuator section 14 which has two thru/or a displacement condition beyond it 
at least. 

[0120] The description by the actuator section 14 which has said configuration maintenance layer 26 is as 
follows. 

(1) Since the threshold property from a quenching condition to a luminescence condition becomes steep as 
compared with the case where the configuration maintenance layer 26 does not exist, deflection width of 
face of an electrical potential difference can be narrowed, and the burden by the side of a circuit can be 
mitigated. 

(2) The difference of a luminescence condition and a quenching condition becomes clear, and leads to 
improvement in contrast. 

(3) Dispersion in a threshold becomes small and allowances are born to the setting range of an electrical 
potential difference. 

[0121] In addition, it is desirable that it is the actuator section 14 (what contacts with the electrical-potential- 
difference no-load at the time of an isolation condition and electrical-potential-difference impression) 
displaced upward from the ease of control, for example as the actuator section 14. It is desirable that it is the 
structure which has the electrodes 28a and 28b of a pair in a front face especially. 

[0122] The driving gear 200 concerning the gestalt of this operation is explained referring to explanation of 
a driving gear, next drawing 9 . Much actuator sections 14 this driving gear 200 The shape of a matrix, Or 
the low signal SR is alternatively supplied to the perpendicular selection line 40 (it connects with low 
electrode 28a in the actuator section 14 for every line at series) in the mechanical component 16 arranged 
alternately. The low electrode drive circuit 202 which makes sequential selection of the actuator section 14 
per one line, Data signal SD is outputted to the signal line 42 of said mechanical component 16 at parallel. 
The column electrode drive circuit 204 which supplies data signal SD to column electrode 28b of each 
actuator section 14 of the line (selection line) chosen in the low electrode drive circuit 202, respectively, It 
has the signal-control circuit 206 which controls the low electrode drive circuit 202 and the column 
electrode drive circuit 204 based on the video signal Sv and synchronizing signal Ss which are inputted, and 
is constituted. 

[0123] In the low electrode drive circuit 202, the logic supply voltage for the logical operation in an internal 
logical circuit (for example, **5V), It is supplied through the power circuit which the low side [ three 
kinds ] supply voltage (for example, -100V, -20V, and +60 V) for generating the low signal SR does not 
illustrate. In the column electrode drive circuit 204 It is supplied through the power circuit which said logic 
supply voltage and the column side [ two kinds ] supply voltage (for example, 80V, 0V) for generating data 
signal SD do not illustrate. 

[0124] Here, -100V are used as peak voltage of the selection pulse Ps mentioned later among low side 
[ three kinds ] supply voltage, -20V are used as peak voltage of the non-selection signal Su, and 60V are 
used as peak voltage of a reset pulse Pr. Moreover, 80V are used as peak voltage of ON signal mentioned 
later among column side [ two kinds ] supply voltage, and 0V are used as peak voltage of an OFF signal. 
[0125] The signal-control circuit 206 has a timing controller, a frame memory, and an I/O buffer in the 
interior, and it is constituted so that gradation control of these low electrode drive circuit 202 and the 
column electrode drive circuit 204 may be carried out by the time amount modulation technique through the 
column side control line 210 which leads to the low side control-line 208 list which leads to the low lateral 
electrode drive circuit 202 in the column lateral electrode drive circuit 204. 

[0126] As for said low electrode drive circuit 202 and the column electrode drive circuit 204, it is desirable 
that it is characterized by the following point. 

(1) Since the actuator section 14 serves as a capacitive load, it is desirable for the division ratio which joins 
a capacitive load at the time of impression termination of the electrical potential difference (ON state 
voltage) to which the crookedness variation rate of the actuator section 14 is carried out, taking to drive this 
capacitive load into consideration to be 50% or more. 

(2) In order to obtain the amount of displacement of the actuator section 14 which can express the 
luminescence condition and quenching condition of a pixel, it is desirable for the voltage output beyond 
20V to be possible. 
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(3) Take that the sense of the output current is taken bidirectionally into consideration. 

(4) It is desirable that the load of 2 electrode structures of a line writing direction and the direction of a train 
shall be driven. 

[0127] The modification of a display, next some modifications of Display D are explained referring to 
drawing 10 - drawing 28 . In addition, a same sign is attached about drawing 1 and a corresponding thing, 
and the duplication explanation is omitted. 

[0128] First, although it has the almost same configuration as the display D shown in drawing 1 as the 
display Da concerning the 1st modification is shown in drawing 10 As it is indicated in drawing 1 1 as the 
point that up electrode 28a is formed in the top face of the configuration maintenance layer 26, and lower 
electrode 28b is formed in the inferior surface of tongue of the configuration maintenance layer 26 It differs 
in that TFT60 for switching (thin film transistor) is formed near each actuator section 14 on the actuator 
substrate 18 (refer to drawing 10 ). In this case, up electrode 28a of each actuator section 14 is electrically 
connected to the source / drain field 62 of corresponding TFT60 through contact 64. 
[0129] Moreover, as shown in drawing 1 1 , each of flat-surface configurations (refer to continuous line) of 
up electrode 28a, flat-surface configurations (refer to alternate long and short dash line) of the configuration 
maintenance layer 26, and periphery configurations (refer to broken line) of lower electrode 28b is made 
into the shape of a rectangle, in this case, the magnitude of up electrode 28a is the largest, and subsequently 
is made into the flat-surface configuration of the configuration maintenance layer 26, and the flat-surface 
configuration of lower electrode 28b is set up smallest. 

[0130] Moreover, as shown in drawing 1 1 and drawing 12 , each perpendicular selection line 40 is 
electrically connected to the gate electrode of TFT60 formed corresponding to each pixel (actuator section 
14) through contact 66, and each signal line 42 is electrically connected to the source / drain field 68 of 
TFT60 formed corresponding to each pixel 14 through contact 70. 

[0131] In addition, it is placed between the parts which each perpendicular selection line 40 and each signal 
line 42 intersect by the insulator layer 72 which consists of silicon oxide, glass membrane, resin film, etc. in 
order to take the insulation between the mutual wiring 40 and 42. 

[0132] Lower electrode 28b in each actuator section 14 is drawn through the through hole 74 formed in the 
actuator substrate 18 at the tooth-back side of the actuator substrate 18, and is electrically connected to the 
grounding conductor 76 (refer to drawing 10 ) formed in the tooth back of this actuator substrate 18. 
[0133] Therefore, when one line is chosen in said low electrode drive circuit 202, the data signal supplied 
through the column electrode drive circuit 204 will be supplied to up electrode 28a of the actuator section 14 
through the channel field of TFT60 by this by TFT60 about the selection line concerned serving as ON 
altogether. 

[0134] In the display Da concerning this 1st modification Since TFT60 which is a switching element for 
carrying out on-off control of the electrical-potential-difference impression to each actuator section 14 was 
formed corresponding to each actuator section 14 By turning OFF TFT60 corresponding to the actuator 
section 14 about a non-choosing line It becomes unnecessary to be able to prevent supply of the data signal 
(operating voltage and reset electrical potential difference) to a non-choosing line, and to make the pixel 
(actuator section) 14 about a non-choosing line drive, and reduction-ization of power consumption can be 
attained effectively. 

[0135] Moreover, since supply (impression of operating voltage or a reset electrical potential difference) of 
the data signal over the actuator section 14 will be maintained even if TFT60 becomes off, the actuator 
section 14 concerned will continue holding the amount of displacement more than fixed, and the ON state or 
OFF state of the pixel concerned will be maintained. 

[0136] Thus, the actuator section 14 about a non-choosing line is maintained as an open condition, while it 
had charged, and since fixed time amount maintenance of the amount of displacement given at the time of 
line selection can be carried out in the state of no signal impressing, pixel luminescence of a non-selection 
period of it is attained. For this reason, high brightness-ization can be realized. 

[0137] Moreover, on the display Da concerning this 1st modification, it is on the actuator substrate 18, and 
since TFT60 was formed near each actuator section 14, respectively, it becomes unnecessary to form the 
large-scale circuit pattern on the actuator substrate 18, and simplification of wiring can be attained. 
[0138] Although the actuator section 14, TFT60, the perpendicular selection line 40, and a signal line 42 are 
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formed on the actuator substrate 18 and the grounding conductor 76 was formed in the tooth-back side of 
the actuator substrate 1 8 in the display Da concerning this 1 st modification In addition, the actuator section 
14 and a grounding conductor 74 are formed on the actuator substrate 18, and you may make it form TFT60, 
the perpendicular selection line 40, and a signal line 42 in the tooth-back side of the actuator substrate 18. 
[0139] Moreover, although up electrode 28a and lower electrode 28b were formed in the top face and 
inferior surface of tongue of the configuration maintenance layer 26, the direct configuration maintenance 
layer 26 is formed on the oscillating section 22, and you may make it form the electrode 28 of a pair in the 
top face of this configuration maintenance layer 26 in the display Da concerning this 1 st modification, as 
shown in drawing 1 . 

[0140] In this case, as are shown in drawing 13 A, and the electrodes 28a and 28b of a pair should arrange 
alternately, and carry out, and you may be tooth form-like and it is shown in drawing 1 3 B, the electrodes 
28a and 28b of a pair are mutually good also as a curled form estranged mutually in parallel. Moreover, as 
shown in drawing 14 , the electrodes 28a and 28b of a pair may be the configurations (multi-branch 
configuration) which were estranged mutually and arranged by the complementary, a switching element (not 
shown) forms in the rear face of the actuator substrate 18 (refer to drawing 1 ) in this drawing 14 — having — 
one electrode 28a - junction - the example electrically connected to said switching element through the 
conductor 78 and the through hole 74 is shown. 

[0141] by the way - the displays D and Da shown in drawing 1 and drawing 10 - a variation rate - the 
variation rate in the transfer section 32 ~ the displays Db and Dc which relate to the 2nd and 3rd 
modifications shown in drawing 1 5 and drawing 1 6 although the example which formed transfer member 
32b in the whole surface in the shape of a film was shown ~ like — said variation rate — it dissociates per 
pixel and you may make it form the transfer section 32 In this case, it is desirable to make it the structure 
where plate member 32a and displacement transfer member 32b were made to unify, as a configuration of 
the displacement transfer section 32. Moreover, in these modifications, it is made to carry out the laminating 
of a color filter 100 and the clear layer 102 on the displacement transfer section 32. 
[0142] By this, lightweight-ization of the displacement transfer section 32 can be attained, improvement in 
the speed of response in each actuator section 14 can be aimed at, and moreover, since it is hard to be 
influenced of a drive (variation rate) by the circumference pixel, contrast can be raised more. 
[0143] And he is trying for the display Db concerning the 2nd modification to adjust the gap between the 
upper clear layer 102 and the photoconductive corrugated plate 12 in this black matrix layer 106 by fixing 
the photoconductive corrugated plate 12 and the actuator substrate 18 by the crosspiece 104, and forming 
the black matrix layer 106 between the tip of a crosspiece 104, and the photoconductive corrugated plate 12, 
as shown in drawing 1 5 . This has the effectiveness that the gap of the whole pixel can be equalized further. 
[0144] Here, as for the quality of the material of said crosspiece 104, what is not transformed to heat and a 
pressure is desirable. Moreover, when the location of the top face of a clear layer 102 and the top face (field 
in contact with the black matrix layer 106) of a crosspiece 104 is arranged, there is an advantage of being 
easy to adjust said gap. As an approach of realizing this, after forming a clear layer 102, the approach of 
forming a crosspiece 104 in coincidence and a clear layer 102, and a crosspiece 104 using a flat glass side, 
there is a method of grinding and performing figuring etc., for example. 

[0145] On the other hand, the display Dc concerning the 3rd modification is characteristic at the point which 
forms the light reflex layer 108 in the actuator substrate 18 side of the displacement transfer section 32, as 
shown in drawing 16 . Since there is a possibility that between electrode 28a of the pair in the actuator 
section 14 and 28b may connect too hastily when forming the light reflex layer 108 directly under the 
displacement transfer section 32 and the light reflex layer 108 is constituted from conductive layers, such as 
a metal, as shown in drawing, it is desirable to form an insulating layer 1 10 between said light reflex layers 
108 and actuator sections 14. 

[0146] usually, a part of light 10 - a variation rate - a part of light 10 introduced by the photoconductive 
corrugated plate 12 when the transfer section 32 was penetrated, and the content of the ceramic powder in 
organic resin was low as this quality of the material with the thin thickness of the transfer section 32 for 

example, a variation rate a variation rate - it penetrates to the actuator substrate 1 8 side through the 

transfer section 32, and there is a possibility that brightness may fall. 

[0147] however, it mentioned above in the display Dc concerning this 3rd modification - as a variation 
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rate - since he is trying to form the light reflex layer 1 10 in the actuator substrate 1 8 side of the transfer 
section 32 — said variation rate — the light 10 (an optical path b shows) which penetrates the transfer section 
32 can be reflected in the photoconductive corrugated plate 12 side, and it becomes possible to aim at 
improvement in brightness. 

[0148] It is more more effective to form the light reflex layer 108 like the display Dc which relates to this 
3rd modification rather than the permeability of light 10 is in the displacement transfer section 32 and the 
absorptivity of light 10 also thickens thickness of the displacement transfer section 32 especially for the 
improvement in brightness in a certain case. 

[0149] By the way, the coloring layer of the color filter 100 grade which constitutes the displacement 
transfer section 32 is a layer used in order to take out only the light of a specific wavelength field, for 
example, there are a thing made to color by absorbed, penetrated and reflecting and scattering the light of 
specific wavelength, a thing which transforms the light which carried out incidence to the thing of another 
wavelength, the transparent body, the translucent body, and the opaque body - independence « or it can 
combine and use. 

[0150] A configuration makes powder, such as what distributed and dissolved coloring matter and 
fluorescent substances, such as a color, a pigment, and ion, in the interior, such as rubber, organic resin, 
translucent ceramics, glass, and a liquid, a thing applied to those front faces, further above-mentioned 
coloring matter, and a fluorescent substance, sinter, or is pressed and has a briquette etc. About the quality 
of the material and structure, these may be used independently and you may use combining these. 
[0151] As a film forming method of said coloring layer, there is especially no limit and it can apply various 
kinds of well-known film forming methods. For example, the others [ method / film sticking ] which stick 
the coloring layer of the shape of the shape of a chip, and a film directly on the field of the photoconductive 
corrugated plate 12 or the actuator section 14, The powder used as the raw material of a coloring layer, a 
paste, a liquid, a gas, ion, etc. are screen-stenciled. Membranes are formed by the thin film formation 
technique, such as the thick-film formation technique, such as the photolithography method, spray dipping, 
and spreading, and an ion beam, sputtering, vacuum deposition, ion plating, CVD, plating, and there is the 
approach of forming a coloring layer. 

[0152] moreover, said variation rate - as the transfer section 32 - the — it is all - it is - you may make it 
prepare a luminous layer in a part A fluorescent substance layer is mentioned as this luminous layer. 
Although this fluorescent substance layer has what is excited by invisible light (ultraviolet rays and infrared 
radiation), and emits light in the light, and the thing which is excited by the light and emits light in the light, 
any are sufficient as it. 

[0153] Moreover, a fluorescent pigment can also be used as said luminous layer. If this fluorescent pigment 
is used, that by which the fluorescence of wavelength mostly in agreement joins the color of the pigment 
itself, i.e., a reflected color, has so large a color stimulus, since light is emitted skillfully, it will be more 
preferably used to a raise in the brightness of a display device or a display, and a general daylight 
fluorescent pigment will be used preferably. 

[0154] Moreover, a photostimulable phosphor, a phosphor, or a light storage pigment is also used as a 
luminous layer. Any of an organic material and an inorganic material are sufficient as these ingredients. 
[0155] And what used independently the luminescent material mentioned above and formed the luminous 
layer, the thing which formed the luminous layer using the thing which made resin distribute such 
luminescent material, or the thing which was made to dissolve such luminescent material in resin, and 
formed the luminous layer is used preferably. 

[0156] As afterglow time amount of luminescent material, 1 or less second is desirable and 30 m seconds 

are more preferably good. Furthermore, below several m second is preferably good. 

[0157] and said variation rate — there is all the transfer section 32 — it is — if it has sufficient energy density 

for excitation as the light source (not shown) including the light of the wavelength which excites said 

luminous layer when said luminous layer is used as the part, there will be especially no limit. For example, a 

cold cathode tube, a hot cathode tube, a metal halide lamp, a xenon lamp, the laser containing infrared laser, 

the black light, a halogen lamp, an incandescent lamp, a deuterium discharge lamp, a fluorescent lamp, a 

mercury lamp, a tritium lamp, light emitting diode, the plasma light source, etc. are used. 

[0158] Next, insertion connection of the varistor 120 is made between column electrode 28b of the actuator 
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section 14, and a signal line 42, the common perpendicular selection line 40 is connected to the pixel group 
of one line, and the displays Dd concerning the 4th modification differ in that the signal line 42 is formed at 
the tooth back side of the actuator substrate 18, as shown in drawing 17 . 

[01 59] As shown in drawin g 18 , it is drawn from low electrode 28a about the pixel of the front row, 
connects with low electrode 28a about the pixel concerned, and the perpendicular selection line 40 serves as 
a form wired by series about one line. Moreover, column electrode 28b and a signal line 42 are electrically 
connected through the through hole 122 formed in the substrate 18. 

[0160] According to change of applied voltage, resistance is the resistance element which changes 
nonlinearly, for example, a varistor 120 consists of a SiC varistor, a pnp varistor of Si, or a varistor that 
made ZnO the subject, and when a both-ends electrical potential difference becomes high, it has the 
negative characteristic to which resistance decreases. 

[0161] crookedness of the actuator section in the display which relates to this 4th modification at drawing 
19 and drawing 20 - a variation rate -- a property and a charge-applied-voltage property are shown. In 
drawing 1 9 and drawing 20 , the applied voltage shown in each axis of abscissa shows not the electrical 
potential difference directly impressed to the electrodes 28a and 28b of the pair of the actuator section 14 
concerned but the electrical potential difference between the perpendicular selection line 40 and a signal line 
42. 

[0162] If actuation of the display Dd concerning the 4th modification is explained briefly here First, when 
[ for example, ] this pixel was chosen and the electrical potential difference between the perpendicular 
selection line 40 and signal line 42 (applied voltage) is set to the highest level VI about the pixel of an one- 
line one train, A varistor 120 will be in an ON state and the resistance at that time will become very small 
(resistance of the varistor 120 in an ON state is hereafter described as on resistance). Therefore, the time 
constant by the electrostatic capacity of this on resistance and a varistor 120 also becomes small, and the 
response to change of said applied voltage becomes quick. By this, the electrical potential difference 
impressed to the actuator section 14 will start to the regular high voltage (for example, 180V) steeply, and 
the amount Q of charges will increase it steeply. Consequently, light will be emitted said pixel being used as 
an ON state, and the amount Q of charges at this time serves as the maximum level from the crookedness 
displacement property of drawing 19 . 

[0163] When the pixel concerned changes into the condition of not choosing and the electrical potential 
difference between the perpendicular selection line 40 and signal line 42 (applied voltage) is set to middle 
level (V2-V3), a varistor 120 will be in an OFF state and the resistance at that time will become very large 
(resistance of the varistor 120 in an OFF state is hereafter described as off resistance). Therefore, the time 
constant by the electrostatic capacity of this off resistance and a varistor 120 also becomes large, and the 
response to said applied voltage becomes slow. Since the electrical potential difference impressed to the 
actuator section 14 will be in the condition of having maintained mostly the voltage level (1 80V) impressed 
at the time of selection, by this, the amount Q of charges maintains the maximum level mostly, and 
luminescence by this pixel is maintained. 

[0164] When the pixel concerned is reset and the electrical potential difference between the perpendicular 
selection line 40 and signal line 42 (applied voltage) is set to the lowest level V4, a varistor 120 will be in an 
ON state again, and the on resistance at that time will become very small, thereby, the electrical potential 
difference impressed to the actuator section 14 falls to a regular low battery (for example, -60V) steeply - 
******** — crookedness of drawing 19 — a variation rate — it will be quenched from a property, said pixel 
being used as an OFF state. The amount Q of charges at this time serves as the minimum level. 
[0165] Then, when the pixel concerned changes into the condition of not choosing and the electrical 
potential difference between the perpendicular selection line 40 and a signal line 42 (applied voltage) is set 
to middle level (V2-V3), since a varistor 120 will be in an OFF state again and the resistance at that time 
will become very large, the time constant by the electrostatic capacity of this off resistance and a varistor 
120 also becomes large, and the response to said applied voltage becomes slow. Since the electrical 
potential difference impressed to the actuator section 14 will be in the condition of having maintained 
mostly the voltage level (-60V) impressed at the time of reset, by this, quenching in this pixel is maintained. 

[0166] In the display Dd concerning this 4th modification So that the electrical-potential-difference- 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/10/2007 



JP,2000-132142,A [DETAILED DESCRIPTION] 



Page 18 of 31 



crookedness displacement property of drawing 19 and the charge-applied-voltage property of drawing 20 
may also show It crosses from the high-voltage level VI in the time of selection by the middle level (V2- 
V3) in the time of un-choosing. There is almost no change in the amount of displacement, and the amount Q 
of charges, an almost flat property is shown, it crosses by the middle level in the time of un-choosing from 
the low-battery level in the time of reset, there is almost no change in the amount of displacement, and the 
amount of charges, and the almost flat property is shown. 

[0167] That is, in the display Dd concerning the 4th modification, when making it operate as the actuator 
section 14, it has the very good hysteresis characteristic and has the memory effect as nearly perfect 
configuration maintenance. 

[0168] thus, since it has a memory operation of the applied voltage to the actuator section 14 in varistor 120 
the very thing, the display Dd concerning the 4th modification is show in drawing 21 as a component of the 
configuration maintenance layer 26 in the actuator section 14 - as - crookedness - a variation rate - it also 
becomes possible to use the ingredient which does not have a hysteresis in a property, and it can expand the 
width of face of selection of an ingredient. 

[0169] Although the actuator section 14, a varistor 120, and the perpendicular selection line 40 are formed 
on the actuator substrate 18 and the signal line 42 was formed in the tooth-back side of the actuator substrate 
18 in the display Dd concerning this 4th modification In addition, the actuator section 14 and the 
perpendicular selection line 40 are formed on the actuator substrate 18, and you may make it form a varistor 
120 and a signal line 42 in the tooth-back side of the actuator substrate 1 8, as shown in drawing 22 A and 
drawing 22 B. 

[0170] In this case, as shown in drawing 23 , the varistor substrate 304 with which electrodes 300 and 302 
were formed in both sides other than the actuator substrate 18 with which much actuator sections 14 (not 
shown) were formed in one principal plane is prepared. Many through holes 74 (refer to drawing 1 ) 
connected with other principal planes from one principal plane of the actuator substrate 18 are formed 
corresponding to each actuator section 14, and the electrode pad 306 is formed in the other principal plane 
side of the actuator substrate 18 in this through hole 74. That is, these electrode pad 306 will be formed in 
the location corresponding to the actuator section 14 prepared in one principal plane. 
[0171] On the other hand, as the varistor substrate 304 is shown in drawing 23 , when sticking on the rear 
face of the actuator substrate 18, electrodes 300 and 302 are formed in the location corresponding to each 
actuator section 14 (correctly each electrode pad 306), respectively. It will function as a varistor 120 
corresponding to each actuator section 14 with the substrate ingredient which exists between the electrodes 
300 and 302 of these both sides, these electrodes 300, and 302, 

[0172] And a signal line 42 will be constituted by connecting the electrode 302 and 302 comrades which 
were formed in the rear face (it is the field of the opposite side in the actuator substrate 1 8) of the varistor 
substrate 304. The electrode 308 (for example, ejection electrode of the perpendicular selection line 40) 
which does not need varistor ability is electrically connected to the electrode pad 312 for gate line ejection 
formed in the other principal planes of the actuator substrate 18 using the through hole 310. 
[0173] The lamination of these actuator substrate 18 and the varistor substrate 304 doubles mutually the 
other principal planes (field in which many electrode pads 306 were formed) of the actuator substrate 1 8, 
and one principal plane of the varistor substrate 304, and sticks the electrode pad 306 in the actuator 
substrate 18, and the electrode 300 in the varistor substrate 304 with solder, conductive resin, etc. One 
electrode (for example, column electrode 28b) and signal line 42 of the actuator section 14 will be 
electrically connected through a varistor 120 by this lamination. 

[0174] Here, the thickness of the varistor substrate 304 is determined from the voltage at reference current 
demanded, and the electrode surface product of a varistor 120 is determined from the electrostatic capacity 
and current capacity which are demanded. 

[0175] Moreover, as an approach of reducing the leakage current between the electrode 302 which 
approaches in the other principal planes of between the electrodes 300,300 which approach in one principal 
plane of the varistor substrate 304, or the varistor substrate 304, and 302, and raising the degree of freedom 
about arrangement of these electrodes 300 and 302, the two following approaches can be considered, for 
example. 

(1) Cut a slot between the electrode 302 close to the list between the approaching electrodes 300,300, and 
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302. In this case, the distance between an electrode 302 and 302 increases substantially in the list between 
electrodes 300,300, and voltage at reference current becomes high. 

(2) Make fine particle size of the component of the varistor substrate 304, and make thickness of the varistor 
substrate 304 thin. In this case, the voltage at reference current between an electrode 302 and 302 becomes 
high at the list between the electrodes 300,300 which approach while maintaining the voltage at reference 
current between a counterelectrode 300 and 302. 

[0176] Thus, since the varistor substrate 304 for constituting a varistor 120 is prepared independently [ the 
actuator substrate 1 8 ] and this varistor substrate 304 was stuck on the actuator substrate 18, while the 
wiring structure for connecting a varistor 120 between each actuator section 14 and a signal line 42 becomes 
very easy and being able to miniaturize the size of Display Dd, it becomes very advantageous by 
improvement in the yield of Display Dd, cheap-ization of a manufacturing cost, etc. 
[0177] Moreover, although up electrode 28a and lower electrode 28b were formed in the top face and 
inferior surface of tongue of the configuration maintenance layer 26, the direct configuration maintenance 
layer 26 is formed on the oscillating section 22, and you may make it form the electrode 28 of a pair in the 
top face of this configuration maintenance layer 26 in the display Dd concerning this 4th modification. 
[0178] In this case, as are shown in drawing 24 A, and the electrodes 28a and 28b of a pair should arrange 
alternately, and carry out, and you may be tooth form-like and it is shown in drawing 24 B, the electrodes 
28a and 28b of a pair may be the curled forms estranged mutually in parallel. Moreover, it is good 
considering the electrodes 28a and 28b of a pair as well as the case where it is shown in drawing 14 , as a 
multi-branch configuration. A varistor 120 can be formed in the principal plane of the actuator substrate 18 
(refer to drawing 1 ), and a rear face like the display Dd which relates to the 4th modification also in this 
case, a varistor (not shown) forms in the rear face of the actuator substrate 1 8 with the configuration in 
alignment with drawing 14 — having - one electrode 28a - junction — it considered as the gestalt 
electrically connected to said varistor through a conductor 78 and a through hole 74. 
[0179] Next, the display De concerning the 5th modification is explained, referring to drawing 25 - drawing 
28 . In addition, a same sign is attached about the display D concerning the gestalt of this operation, and a 
corresponding thing, and the duplication explanation is omitted. 

[0180] Although it has the almost same configuration as the display D concerning the gestalt of this 
operation fundamentally as the display De concerning the gestalt of this 5th operation is show in drawing 
25 , it differs in that insertion connection of the piezo-electric relay 400 is make between up electrode 28a of 
the actuator section 14 , and a grounding conductor 76 , and it differs with the display D also structurally 
apply to the gestalt of this operation from the relation which forms this piezo-electric relay 400 . 
[0181] If it explains concretely, as shown in drawing 26 and drawing 27 , the piezo-electric relay 400 will 
be arranged in the location where the display De concerning this 5th modification adjoined each actuator 
section 14 of the actuator substrate 18, respectively. The dead air space 402 for constituting the piezo- 
electric relay 400 other than the dead air space 20 for constituting said actuator section 14 is established in 
the interior of the actuator substrate 18. This dead air space 402 is also opened for free passage with the 
exterior through the small through tube (not shown) of the path prepared in the tooth-back side of the 
actuator substrate 18. 

[0182] Therefore, the part in which said dead air space 402 is formed among said actuator substrates 18 also 
in this case is used as thin meat, and is made heavy-gage [ the other part ]. The part of thin meat serves as 
the structure of being easy to receive vibration to external force, functions as the oscillating section 404 for 
a piezo-electric relay, and functions as a fixed part 406 for a piezo-electric relay which supports said 
oscillating section 404, being used as parts other than dead-air-space 402 being heavy-gage. 
[0183] The configuration maintenance layers 408 formed on this oscillating section 404 besides said 
oscillating section 404 and fixed part 406 so that each piezo-electric relay 400 might be illustrated, such as 
piezo-electricity/electrostriction layer, and an antiferroelectric crystal layer, Lower electrode 28b formed in 
the inferior surface of tongue of this configuration maintenance layer 408, and the bipolar electrode 410 
(electrode connected with the perpendicular selection line 40) formed in the top face of said configuration 
maintenance layer 408, The body 414 of a relay which has the insulating layer 412 formed on this bipolar 
electrode 410, and up electrode 28a formed on this insulating layer 412, It has the black matrix layer 416 
prepared in the location corresponding to each piezo-electric relay 400 among the fields by the side of the 
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mechanical component in the photoconductive corrugated plate 12, and said piezo-electric relay 400 of this 
black matrix layer 416 and the earth electrode 418 formed in the field which counters, and is constituted. As 
a black matrix layer 416, it is desirable to use metal membranes, such as Cr, aluminum, nickel, and Ag, for 
example. It is because the absorption of light is small, so attenuation of the light which spreads the 
photoconductive corrugated plate 12, and dispersion can be controlled. Moreover, for the improvement in 
contrast, the film containing carbon black, black colors, and the charge of black oxide finish is also used 
preferably. Although this example shows the example in which the black matrix layer 416 was formed, a 
transparent electrode may be used as an earth electrode 418, without forming said black matrix layer 416. 
[0184] Lower electrode 28b is made common among said various electrodes with lower electrode (electrode 
connected with signal line 42) 28b of the actuator section 14, and up electrode 28a is made common with up 
electrode 28a of the actuator section 14. 

[0185] In the display De concerning this 5th modification, the perpendicular selection line 40 concerned is 
chosen by impressing a selection signal (for example, forward high-level potential) as opposed to one 
perpendicular selection line 40. 

[0186] Also in the display De concerning this 5th modification, it becomes unnecessary to be able to 
prevent supply of the data signal to a non-choosing line, and to make the pixel (actuator section) 14 about a 
non-choosing line drive like the display D concerning the gestalt of this operation, and reduction-ization of 
power consumption can be attained effectively. Moreover, since pixel luminescence of the non-selection 
period Tu is attained, high brightness-ization can be realized. Moreover, it becomes unnecessary to form the 
large-scale circuit pattern on the actuator substrate 18, and simplification of wiring can be attained. 
[0187] Although the actuator section 14, the piezo-electric relay 400, and the earth electrode 418 were 
formed on the actuator substrate 18, the actuator section 14 is formed on the actuator substrate 18, and you 
may make it form the piezo-electric relay 400 and an earth electrode 418 in the tooth-back side of the 
actuator substrate 18 in the display De concerning this 5th modification, as shown in drawing 28 . 
[0188] For example, as shown in drawing 28 , the dead air space 402 for constituting the piezo-electric relay 
400 down the dead air space 20 for constituting the actuator section 14 among the actuator substrates 18 is 
formed, and it can attain by forming the body 414 of a relay down this dead air space 402. 
[0189] In this case, since a signal line 42 cannot be communalized, the tooth-back side of the actuator 
substrate 18 is newly wired in the perpendicular selection line 420 only for switching. Moreover, what is 
necessary is to wire through the through hole 422 in which up electrode 28a formed on the piezo-electric 
relay 400 was prepared by the actuator substrate 18 from the actuator section 14, and just to form the earth 
electrode 418 alternatively contacted with up electrode 28a in the printed-circuit board 424 arranged under 
the actuator substrate 18. 

[0190] In addition, it is the same as that of display Da-Dd which starts the 1st - the 4th modification at the 
display D list concerning the gestalt of this operation which may form Electrodes 28a and 28b on the 
configuration maintenance layer 26, and may be formed in a sinking comb configuration, a curled form, or a 
multi-branch configuration as an electrode of a pair. 

[0191] explanation of the gradation control by the time amount modulation technique — here explains the 
gradation control by the time amount modulation technique, referring to drawing 29 - drawing 41 . First, as 
shown in drawing 29 , when one division period at the time of making the display period of the image of 
one sheet into the 1 field, and carrying out the division-into-equal-parts rate of this 1 field to plurality is 
made into a subfield, a display cycle Td is set up for every subfield. For example, the maximum gradation 
level at the time of carrying out the division-into-equal-parts rate of the 1 field to seven is set to 8. 
[0192] And timing control of the low electrode drive circuit 202 is carried out by the signal-control circuit 
206 so that all line selections may be ended in each subfield. therefore, the time amount (selection period) 
which chooses one line in the low electrode drive circuit 202 is regulated by the time amount width of face 
obtained by doing the division of the time amount width of face of one subfield by the line count of a 
mechanical component 1 6 — having — this time amount width of face — or time amount width of face 
shorter than this time amount width of face is chosen. Preferably, 1/m (the real number of the arbitration of 
1-5, preferably [ m ] real number of 1-3) of said time amount width of face is chosen. 
[0193] And the driving gear 200 concerning the gestalt of this operation is controlled in the signal-control 
circuit 206 according to the gradation level of the pixel chosen into said 1 field to determine the variable- 
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length luminescence maintenance period by selection / condition of not choosing of the pixel concerned as 
the luminescence initiation timing. 

[01 94] It explains referring to drawing 30 A - drawing 41 about the example of the gradation control 
concerning the gestalt of this operation hereafter. In addition, in order to avoid complication of a drawing, 
the example of drawing 30 A - drawing 41 divides the 1 field into seven subfields SF1-SF7, and shows the 
format simplified at the time of setting a line count to 4. 

[0195] The 1st example [ 1st ] of an example is a method which assigns the display cycle Td of the number 
according to one selection period S and maximum gradation level in 1 field, as shown in drawing 30 A. In 
this case, a display cycle Td consists of a non-selection period U and a reset period R. 
[0196] Fundamentally, the non-selection period U is used in order to choose all lines other than the line of 
the pixel concerned through the low electrode drive circuit 202, and it is set as non-selection period U>= 
selection period Sx (line count -1). It is used in order that the reset period R may choose the line of the pixel 
concerned like said selection period S, and time amount almost equivalent to a selection period S is set up. 
[0197] Furthermore, as shown in drawing 30 B, through the low electrode drive circuit 202, the selection 
pulse Ps is outputted to said selection period S, the non-selection signal Su is outputted to the non-selection 
period U in a display cycle Td, and a reset pulse Pr is outputted to the reset period R. 
[0198] Control in the signal-control circuit 206 to the column electrode drive circuit 204 is controlled so that 
ON signal is outputted in a luminescence maintenance period and an OFF signal is outputted in the 
termination timing of a luminescence maintenance period among periods other than a luminescence 
maintenance period at least. 

[0199] The gradation level of the pixel concerned about the pixel of an one-line one train for example, when 
it is 5, [ for example, ] Synchronizing with each reset period R in the 4th display cycle Td4, ON signal is 
outputted to a selection period S list from the 1st display cycle Tdl. It controls so that an OFF signal is 
outputted from the 5th display cycle Td5 synchronizing with the reset period R in the first display cycle 
[ 5th ] Td5 which shows termination of a luminescence maintenance period at least among each reset period 
R in the 7th display cycle Td7. As a signal made to output to each reset period R in the 6th and 7th 
remaining display cycles Td6 and Td7, either ON signal or an OFF signal may be used. This 1st example 
shows the example to which the OFF signal was made to output. 

[0200] As shown in drawing 30 C, similarly the gradation level of this pixel about the pixel of a two-line 
one train for example, when it is 3 Synchronizing with each reset period R in the 1st and 2nd display cycles 
Tdl and Td2, ON signal is outputted to a selection period S list. It controls so that an OFF signal is 
outputted from the 3rd display cycle Td3 synchronizing with the reset period R in the first display cycle 
[ 3rd ] Td3 which shows termination of a luminescence maintenance period at least among each reset period 
R in the 7th display cycle Td7. As a signal made to output to each reset period R in the 4th remaining - the 
7th display cycle Td4-Td7, either ON signal or an OFF signal may be used. The gestalt of this operation 
shows the example to which the OFF signal was made to output. 

[0201] When it looks at by change of an electrical potential difference concretely, first about the pixel of an 
one-line one train Since the selection pulse Ps whose peak voltage is -100V is outputted in a selection 
period S and ON signal of peak voltage 80V is supplied to the signal line 42 at this time, as shown in 
drawing 30 B, 80-(-100) V=180V are impressed to the actuator section 14 - ******** crookedness of 
drawing 7 — a variation rate - the actuator section 14 will be displaced from a property to an one direction 
to Point E. Namely, the pixel concerned will be in a luminescence condition. 

[0202] In the non-selection period U in the 1st subsequent display cycle Tdl, the non-selection signal Su of 
peak voltage-20V is outputted. In this period, the line after the 2nd line will be chosen through the low 
electrode drive circuit 202, and ON signal or an OFF signal will be supplied to the signal line 42 of eye one 
train at random. That is, 80-(-20) V=100V or 0-(-20) V=20V will be impressed to the actuator section 14 of 
an one-line one train. 

[0203] therefore, the actuator section 14 concerned — crookedness of drawing 7 — a variation rate - a 
property also shows - as - crookedness of Point F or Point G - a variation rate - becoming - the variation 
rate of the beginning [ section / 14 / actuator ] - a condition will be maintained mostly. That is, the 
luminescence condition of the pixel concerned is maintained. 

[0204] In the reset period R in the 1st display cycle Tdl, the reset pulse Pr of peak voltage 60V is outputted. 
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Since ON signal is supplied to the signal line 42 of eye one train at this time, 80-60V=20V will be 
impressed to the actuator section 14, and the luminescence condition of the pixel concerned is maintained. 
[0205] Actuation by this 1st display cycle Tdl is performed similarly till the non-selection period U in the 
5th display cycle Td5. An OFF signal is supplied to eye one train after the reset period R in the 5th 
following display cycle Td5. This sets at the reset period R of the 5th display cycle Td5. Since the reset 
pulse Pr of peak voltage 60V is outputted and the OFF signal of peak voltage 0V is supplied to the signal 
line 42 at this time, 0-60V=-60V are impressed to the actuator section 14 concerned --********-- 
crookedness of drawing 7 - a variation rate - the actuator section 14 is restored to Point A (reset), and the 
pixel concerned will be in a quenching condition from a property. 

[0206] The non-selection signal of peak voltage-20V is outputted in the non-selection period U in the 6th 
subsequent display cycle Td6. In this period, the line after the 2nd line will be chosen through the low 
electrode drive circuit 202, ON signal or an OFF signal will be supplied to the signal line of eye one train at 
random, and 80-(-20) V=100V or 0-(-20) V=20V will be impressed to the actuator section 14 of an one-line 
one train. 

[0207] therefore, the actuator section 14 concerned — crookedness of drawing 7 — a variation rate ~ a 
property also shows - as - the variation rate of Point C or Point D ~ it will be in a condition and the 
quenching condition of the pixel concerned will be maintained. 

[0208] In the reset period R in the 6th display cycle Td6, the reset pulse Pr of peak voltage 60V is outputted. 
Since the OFF signal is supplied to the signal line 42 of eye one train at this time, 0-60V=-60V will be 
impressed to the actuator section 14, and the quenching condition of the pixel concerned is maintained. 
Actuation by this 6th display cycle Td6 is similarly performed in the 7th display cycle Td7. 
[0209] Thus, in the pixel of the one-line one train whose gradation level is 5, the initiation time of the reset 
period R in the 5th display cycle Td5 is made into a luminescence condition from the head of the 1 field, 
and it considers as a quenching condition from the initiation point in time of the reset period R in the 5th 
display cycle Td5 to the termination of the 1 field. 

[0210] Similarly, as the pixel of the two-line one train whose gradation level is 3 is shown in drawing 30 C, 
the initiation time of the reset period R in the 3rd display cycle Td3 is made into a luminescence condition 
from the head of the 1 field, and it considers as a quenching condition from the initiation point in time of the 
reset period R in the 3rd display cycle Td3 to the termination of the 1 field. 

[021 1] As shown in drawing 30 A, when the case where a selection period S is assigned to the head of the 1 
field is assumed according to this 1st example, According to the gradation level of the pixel concerned, one 
display cycle Td or two or more display cycles Td are continuously chosen from the head of the 1 field. ON 
signal will be outputted synchronizing with the reset period of the display cycle Td chosen as the top 
selection period S list, and an OFF signal will be outputted synchronizing with each reset period R in the 
remaining display cycles Td. 

[0212] In this case, the cycle of luminescence to the pixel concerned in 1 field and quenching can become 
only 1 time, the 1 field can be divided into two or more subfields, and power consumption can be effectively 
reduced compared with the drive method (it adopts with a plasma display etc.) which carries out forcible 
reset for every subfield. 

[0213] Here, one example of an experiment is shown. This example of an experiment measures with a 
photodiode luminous-intensity change (Ld) scattered about from the pixel concerned in the display D 
concerning the gestalt of this operation, measuring the applied-voltage wave to the drive method concerning 
the 1st example, and the actuator section 14 in the example of a comparison (general drive method currently 
used with the plasma display). The measurement result of the 1st example is shown in drawing 3 1 , and the 
measurement result of the example of a comparison is shown in drawing 32 . 

[0214] In the 1st example, as shown in drawing 3 1 , it is based on the output of the selection pulse Ps of a 
during [ the output period of ON signal ], and it is the electrical potential difference VH of the shape of a 
pulse of a high level. It is impressed by the actuator section 14. In a subsequent display cycle, the voltage 
waveform of 20V and the voltage waveform of 100V are impressed at random, and it is based on the output 
of the reset pulse Pr in the output period of an OFF signal, and is the electrical potential difference VL of the 
shape of a pulse of a low. It turns out that it is impressed by the actuator section 14. 
[0215] From this, by the 1st example, the power equivalent to the area surrounded by -x- can be managed 
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with one consumption in 1 field so that the charge-applied-voltage property of drawing 8 may also show. 
This is the same also at display Da-De concerning the 1st - the 5th modification. In the display Dd which 
relates to the 4th modification using a varistor 120 especially, the power equivalent to the area surrounded 
by -x- in the charge-applied-voltage property of drawing 20 can be managed with one consumption in 1 
field. 

[0216] On the other hand, in the example of a comparison, since applied voltage changes by one display 
cycle Td from a high level VH (1 80V) to low VL (-60 V) as shown in drawing 32 , the power equivalent to 
the area surrounded by -x- will be consumed by one display cycle Td so that the charge-applied-voltage 
property of drawing 8 may also show. That is, it turns out that the power equivalent to the area surrounded 
by -x- in 1 field is consumed by the count of a display cycle Td, and power consumption is large as 
compared with the 1st example. 

[0217] Thus, the power consumption of a panel mold display can be effectively reduced by adopting the 1st 
example. 

[0218] And by the 1st example, since a luminescence condition is maintained over the display cycle chosen 
according to the gradation level of the pixel concerned, it becomes possible to also realize improvement in 
brightness. Moreover, the linearity of gradation and brightness becomes good and the highly precise 
gradation expression of it is attained. Furthermore, the effectiveness of luminescence time amount also 
becomes high. In the display which relates to the 4th modification especially, on an electrical-potential- 
difference-displacement property, since it has a good hysteresis characteristic, luminescence brightness can 
fully be maintained and high brightness-ization of a display image can be realized. 
[0219] The method of the gradation control concerning the 2nd example, next 2nd example is explained 
referring to drawing 33 A - drawing 33 C. Although this 2nd example is the almost same gradation control 
system as said 1st example (refer to drawing 30 A) as shown in drawing 33 A, it differs in said 1 field the 
display cycles Tdl-Td7 of the number according to the maximum gradation level, the point that one reset 
period R is assigned, and in that each display cycles Tdl-Td7 consist of a selection period S and a non- 
selection period U. 

[0220] And control in the signal-control circuit 206 to the column electrode drive circuit 204 is controlled so 
that an OFF signal is outputted in periods other than a luminescence maintenance period and ON signal is 
outputted in the luminescence initiation timing among luminescence maintenance periods at least. 
[0221] For example, about the pixel of an one-line one train, when the gradation level of this pixel is 5, as 
shown in drawing 33 B An OFF signal is outputted synchronizing with each selection period S of the 1st 
and 2nd display cycles. The inside of each selection period S in the 7th display cycle Td7 from the 3rd 
display cycle Td3, It controls so that ON signal is outputted synchronizing with the selection period S in the 
first display cycle [ 3rd ] Td3 which shows luminescence initiation timing at least and an OFF signal is 
outputted synchronizing with the reset period R of the termination in the 1 field. As a signal made to output 
to each selection period S of the 4th - the 7th display cycle Td4-Td7 in a luminescence maintenance period, 
either ON signal or an OFF signal may be used. This 2nd example shows the example to which ON signal 
was made to output. 

[0222] Similarly the gradation level of this pixel about the pixel of a two-line one train for example, when it 
is 3 As shown in drawing 33 C, synchronizing with each selection period S in the 4th display cycle Td4, an 
OFF signal is outputted from the 1st display cycle Tdl . The inside of each selection period S in the 7th 
display cycle Td7 from the 5th display cycle Td5, It controls so that ON signal is outputted synchronizing 
with the selection period S in the first display cycle [ 5th ] Td5 which shows luminescence initiation timing 
at least and an OFF signal is outputted synchronizing with the reset period R of the termination in the 1 
field. As a signal made to output to each selection period S of the 6th and 7th display cycles Td6 and Td7 in 
a luminescence maintenance period, either ON signal or an OFF signal may be used. This 2nd example 
shows the example to which ON signal was made to output. 

[0223] Since the selection pulse Ps of peak voltage- 100V is outputted in that selection period S and the OFF 
signal of peak voltage 0V is first supplied to the signal line 42 at this time about the 1st display cycle Tdl of 
the pixel of an one-line one train as shown in drawing 33 B if it looks at by change of an electrical potential 
difference concretely, 0-(-100) V=100V will be impressed to the actuator section 14. the actuator section 14 
— the front field — crookedness — since the variation rate is reset and restored — crookedness of drawing 7 - 
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a variation rate — the variation rate of a property to the point D - it will be in a condition and the quenching 
condition of the pixel concerned will be maintained. 

[0224] In the non-selection period U in the 1st display cycle Tdl, the non-selection signal Su of peak 
voltage-20V is outputted. In this period, the line after the 2nd line will be chosen through the low electrode 
drive circuit 202, ON signal or an OFF signal will be supplied to the signal line 42 of eye one train at 
random, and 80-(-20) V=100V or 0-(-20) V=20V will be impressed to the actuator section 14 of an one-line 
one train. 

[0225] therefore, the actuator section 14 concerned ~ crookedness of drawing 7 - a variation rate — a 
property also shows — as ~ the variation rate of Point C or Point D - it will be in a condition and the 
quenching condition of the pixel concerned will be maintained. 

[0226] As for the actuation by this 1st display cycle Tdl, the 2nd display cycle Td2 is performed similarly. 
ON signal is supplied to eye one train after the selection period S in the 3rd following display cycle Td3. By 
this the selection period S of the 3rd display cycle Td3 Since the selection pulse Ps of peak voltage- 100V is 
outputted and ON signal of peak voltage 80V is supplied to a signal line 42 at this time, 80-(-100) V=180V 
are impressed to the actuator section 14 concerned --********-- crookedness of drawing 7 — a variation 
rate - the actuator section 14 carries out crookedness displacement to Point E, and the pixel concerned will 
be in a luminescence condition from a property. 

[0227] In the non-selection period U in the 3rd subsequent display cycle Td3, the non-selection signal Su of 
peak voltage-20V is outputted. in this period, ON signal or an OFF signal supplies the signal line 42 of eye 
one train at random - having - the applied voltage **** to the actuator section 14 concerned - 100V or 
20V — becoming — crookedness of drawing 7 — a variation rate — a property also shows — as — crookedness 
of Point F or Point G - it becomes a variation rate. In this case, the displacement condition of the beginning 
[ section / 14 / actuator ] will be maintained mostly, and the luminescence condition of the pixel concerned 
is maintained. 

[0228] Actuation by this 3rd display cycle Td3 is similarly performed from the 4th display cycle Td4 to the 
7th display cycle Td7. 

[0229] And in the reset period R of termination, an OFF signal is supplied to eye one train, thereby, 0- 
60V=-60V are impressed to the actuator section 14 concerned --********-- crookedness of drawing 7 — a 
variation rate ~ the actuator section 14 is restored to Point A (reset), and the pixel concerned will be in a 
quenching condition from a property. 

[0230] Thus, in the pixel of the one-line one train whose gradation level is 5, as shown in drawing 33 B, it 
applies to the 2nd display cycle Td2 from the head of the 1 field, and considers as a quenching condition, 
and from the 3rd display cycle Td3 to the 7th display cycle Td7, it considers as a luminescence condition 
and considers as a quenching condition in the reset period R of termination. 

[0231] Similarly, as the pixel of the two-line one train whose gradation level is 3 is shown in drawing 33 C, 
it applies to the 4th display cycle Td4 from the head of the 1 field, and considers as a quenching condition, 
and from the 5th display cycle Td5 to the 7th display cycle Td7, it considers as a luminescence condition 
and considers as a quenching condition in the reset period R of termination. 

[0232] As shown in drawing 33 A, when the case where the reset period R is assigned to the back end of the 
1 field is assumed according to this 2nd example, According to the gradation level of the pixel concerned, 
one display cycle Td or two or more display cycles Td are continuously chosen from the back end of the 1 
field. ON signal will be outputted synchronizing with each selection period S of the selected display cycle 
Td, and an OFF signal will be outputted synchronizing with the reset period R of the back end. 
[0233] Also in this case, the cycle of luminescence to the pixel concerned in 1 field and quenching becomes 
only 1 time, and reduction of power consumption can be aimed at effectively. The linearity of gradation and 
brightness becomes good and the highly precise gradation expression of it is attained. Furthermore, the 
effectiveness of luminescence time amount also becomes high. Since a selection period exists for every 
display cycle chosen especially, brightness can fully be maintained over the luminescence maintenance 
period in the pixel concerned. 

[0234] The method of the gradation control concerning the 3rd example, next 3rd example is explained 
referring to drawing 34 . Although this 3rd example is the almost same gradation control system as said 2nd 
example (refer to drawing 33 A) as shown in drawing 34 , it lowers the maximum gradation level to deal 
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with, and lengthens the time die length of the non-selection period U in each display cycle Td. In this case, 
it is good also as below the time die length of the selection period [ in / for the time die length of a selection 
period S / the 2nd example ] S. 

[0235] According to this 3rd example, since the rate of the luminescence maintenance period of a pixel 
becomes high, further high brightness-ization can be realized. 

[0236] The method of the gradation control concerning the 4th example, next 4th example is explained 
referring to drawing 35 A - drawing 35 C. Although it is the almost same gradation control system as said 
1st example (refer to drawing 30 A) as this 4th example is shown in drawing 35 A The odd-even adjustment 
cycle Tc which has unit non-selection period [ of predetermined length ] U (1) between two selection 
periods S in said 1 field, and the display cycles Tdl-Td3 of the number according to the maximum gradation 
level are assigned. It differs in that redundancy non-selection period U (2) which has said length twice the 
die length of predetermined, and the reset period R are set to each display cycles Tdl-Td3. 
[0237] And control in the signal-control circuit 206 to the column electrode drive circuit 204 is controlled so 
that ON signal is outputted in one which is contained in an odd-even adjustment cycle of the selection 
periods S and an OFF signal is outputted in the termination timing of a luminescence maintenance period. 
[0238] For example, about the pixel of an one-line one train, to be shown in drawing 35 B, the gradation 
level of this pixel controls so that an OFF signal is outputted synchronizing with the reset period R of the 
2nd display cycle Td2 which ON signal is outputted synchronizing with the selection period S of the head of 
the odd-even adjustment cycle Tc which shows initiation of a luminescence maintenance period when the 
number is odd [ of 5 ], and shows termination of a luminescence maintenance period. As a signal made to 
output to other selection periods and reset periods, either ON signal or an OFF signal may be used. This 4th 
example shows the example which made ON signal output in the selection period S of the back end of the 
odd-even adjustment cycle Tc and the reset period R of the 1st display cycle Tdl which are included at a 
luminescence maintenance period, and made the OFF signal output to the reset period R of the 3rd display 
cycle Td3 contained at periods other than a luminescence maintenance period. 

[0239] It is made a quenching condition by this, it being made into a luminescence condition and betting 
[ bet the pixel of an one line one train at the initiation time of the reset period R in the 2nd display cycle Td2 
from the head of the 1 field, and ] it on the termination of the 1 field from the termination time of the reset 
period R in the 2nd display cycle Td2. 

[0240] Moreover, for example about the pixel of a two-line one train, to be shown in drawing 35 C, the 
gradation level of this pixel controls so that an OFF signal is outputted synchronizing with the reset period 
R of the 3rd display cycle Td3 which ON signal is outputted synchronizing with the selection period S of 
the back end of the odd-even adjustment cycle Tc which shows initiation of a luminescence maintenance 
period when the number is even [ of 6 ], and shows termination of a luminescence maintenance period. As a 
signal made to output to the other selection periods S and the reset period R, either ON signal or an OFF 
signal may be used. This 4th example shows the example which made ON signal output to each reset period 
R in the 1st and 2nd display cycles Tdl and Td2 contained at a luminescence maintenance period, and made 
the OFF signal output to the selection period S of the head of the odd-even adjustment cycle Tc contained at 
periods other than a luminescence maintenance period. 

[0241] It is made a luminescence condition by this, it being made into a quenching condition and betting 
[ bet the pixel of a two line one train on the termination of unit non-selection period / of the odd-even 
adjustment cycle Tc / U (1) from the head of the 1 field, and ] it at the initiation time of the reset period R in 
the 3rd display cycle Td3 from the selection period S of the back end of the odd-even adjustment cycle Tc, 
and is made a quenching condition in the reset period R in the 3rd display cycle Td3. 
[0242] Although eight selection scans are needed about one line when the case where 8 gradation is 
expressed in the 1 field, for example is assumed according to this 4th example, and constituted only from a 
unit display cycle If the display cycle to which redundancy non-selection period U (2) which has length 
twice the die length of predetermined was set is assigned, about one line, it can end with five selection scans 
and the cycle (row scanning cycle) for choosing one line can be reduced. This will reduce the count of 
power consumption equivalent to the area surrounded by -**- in the charge-applied-voltage property of 
drawing 8 , by this, leads to reduction of power consumption and, moreover, leads also to high brightness- 
ization of the selected pixel from a luminescence condition being maintained in redundancy non-selection 
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period U (2). 

[0243] In addition, when the count of power consumption equivalent to the area surrounded by -**- in a 
charge-applied-voltage property is seen from reduction, it can apply to a display without a good hysteresis 
characteristic like the display Dd concerning the 4th modification, and effectiveness can fully be 
demonstrated. Of course, it becomes very advantageous, when it applies to the display Dd concerning the 
4th modification and reduction of the frequency for line selection is aimed at. 

[0244] The method of the gradation control concerning the 5th example, next 5th example is explained 
referring to drawing 36 A - drawing 36 C. Although it is the almost same gradation control system as said 
4th example (refer to drawing 35 A) as this 5th example is shown in drawing 36 A In said 1 field, the 
display cycles Tdl-Td3 of the number according to the maximum gradation level and the odd-even 
adjustment cycle Tc which has unit non-selection period [ of predetermined length ] U (1) between two reset 
periods R are assigned. It differs in that a selection period S and redundancy [ which has said length twice 
the die length of predetermined ] non-selection period U (2) are set as each display cycles Tdl-Td3. 
[0245] And control in the signal-control circuit 206 to the column electrode drive circuit 204 is controlled so 
that ON signal is outputted in the initiation timing of a luminescence maintenance period and an OFF signal 
is outputted in one which is contained in an odd-even adjustment cycle of the reset periods R. 
[0246] For example, it controls so that an OFF signal is outputted about the pixel of an one-line one train 
synchronizing with the reset period R of the back end of the odd-even adjustment cycle Tc when ON signal 
is outputted at synchronizing with the selection period S of the 2nd display cycle Td2 which shows initiation 
of a luminescence maintenance period, and the gradation level of this pixel shows termination of a 
luminescence maintenance period when the number is odd [ of 5 ], as shown in drawing 36 B. As a signal 
made to output to the other selection periods S and the reset period R, either ON signal or an OFF signal 
may be used. This 5th example shows the example which made ON signal output in the selection period S 
and the reset period S of the head of the odd-even adjustment cycle Tc in the 3rd display cycle Td3 
contained at a luminescence maintenance period, and made the OFF signal output to the selection period S 
of the 1st display cycle Tdl contained at periods other than a luminescence maintenance period. 
[0247] The pixel of an one-line one train is made into a quenching condition in the 1st display cycle Tdl 
from the head of the 1 field, it is made a luminescence condition by this, betting it at the initiation time of 
the reset period R of the back end in the odd-even adjustment cycle Tc from the 2nd display cycle Td2, and 
is made a quenching condition in the reset period R of termination. 

[0248] Moreover, to be shown in drawing 36 C, it controls so that an OFF signal is outputted synchronizing 
with the reset period R of the head of the odd-even adjustment cycle Tc where ON signal is outputted 
synchronizing with the selection period S of the 1st display cycle Tdl which shows initiation of a 
luminescence maintenance period, and the gradation level of this pixel shows termination of a luminescence 
maintenance period about the pixel of a two-line one train when the number is even [ of 6 ]. As a signal 
made to output to the other selection periods S and the reset period R, either ON signal or an OFF signal 
may be used. This 5th example shows the example which made ON signal output in each selection period S 
in the 2nd and 3rd display cycles Td2 and Td3 contained at a luminescence maintenance period, and made 
the OFF signal output to the reset period R of the back end of the odd-even adjustment cycle Tc contained at 
periods other than a luminescence maintenance period. 

[0249] It is made a quenching condition by this, it being made into a luminescence condition and betting 
[ multiply the 3rd display cycle Td3 by the pixel of a two line one train from the head of the 1 field, and ] it 
on the termination of the 1 field from the odd-even adjustment cycle Tc. 

[0250] Also in this 5th example, said row scanning cycle can be reduced and high brightness-ization can be 
attained in the reduction list of power consumption. 

[0251] Although the above-mentioned 1st - the 3rd example showed the example which assigned the display 
cycle Td at equal intervals only several minutes according to the maximum gradation level in 1 field In 
addition, at least one unit display cycle which has the unit non-selection period of predetermined length in 1 
field as shown in the 6th example and 7th example which are shown below, At least one redundancy display 
cycle is assigned, and you may make it prepare the redundancy non-selection period which has said length n 
times (n is two or more integers) the die length of predetermined for said redundancy display cycle. Here, n 
is defined as redundancy for convenience. 
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[0252] And when the number of Y and a redundancy display cycle is set [ the maximum gradation level ] to 
Z for the number of X and a unit display cycle, quotient- 1 Y=X-Zxn subfield total (Y+Z)=(X/n -l)+n of 
Z=X/n is satisfied, further, a selection periods S are assigned for every display cycle from the head of the 1 
field, and b reset periods R are assigned for every display cycle from the back end of the 1 field. In this case, 
it considers as a+b=Y+Z +1. Although all the gradation contained in the maximum gradation level can be 
expressed when it considers as b=n at this time, you may make it operate one or some gradation level on a 
curtailed schedule as b=n -1 . Thereby, since a row scanning cycle is reduced, low-power-ization can be 
attained. 

[0253] Hereafter, the example in this gradation control system is explained, referring to drawing 37 - 
drawing 39 . 

[0254] The 6th example [ 6th ] of an example is what set 4 and the maximum gradation level X to 16 for 
redundancy n as shown in drawing 37 , and the number Z of redundancy display cycle TD is the quotient of 
16/4 in this case. - It is set to 1= 3 and the number Y of the unit display cycle Td is set to 16-3x4=4. 
[0255] And by this 6th example, three redundancy display cycles TD1-TD3 are continuously assigned from 
the head of the 1 field, and four unit display cycles Tdl-Td4 are assigned continuously after that. 
Furthermore, he assigns four selection periods S for every display cycle from the head of the 1 field, and is 
trying to assign four reset periods R for every display cycle from the back end of the 1 field. 
[0256] In this 6th example, when expressing gradation level 1 -4, ON signal is outputted synchronizing with 
the 4th selection period S assigned to the preceding paragraph of the 1st unit display cycle Tdl , and ON 
signal and an OFF signal are outputted synchronizing with the reset period in the unit display cycles Tdl- 
Td4 of the number according to the gradation level of the pixel concerned. 

[0257] When expressing the gradation level 5-8, ON signal is outputted synchronizing with the 3rd selection 

period S assigned to the preceding paragraph of 3rd redundancy display cycle TD3, and said 4th selection 

period S, and ON signal and an OFF signal are outputted synchronizing with the reset period in the unit 

display cycles Tdl-Td4 of the number according to the gradation level of the pixel concerned. 

[0258] Moreover, when expressing the gradation level 9-12, ON signal outputs synchronizing with the 2nd 

selection period S assigned to the preceding paragraph of 2nd redundancy display cycle TD2, the 3rd 

[ said ], and the 4th selection period S, and ON signal and an OFF signal are outputted synchronizing with 

the reset period R in the unit display cycles Tdl-Td4 of the number according to the gradation level of the 

pixel concerned. 

[0259] When expressing the gradation level 13-16, ON signal outputs synchronizing with the selection 
period S of the S-4th top selection periods, and ON signal and an OFF signal are outputted synchronizing 
with the reset period R in the unit display cycles Tdl-Td4 of the number according to the gradation level of 
the pixel concerned. 

[0260] When the case where 16 gradation is expressed in the 1 field, for example is assumed according to 
this 6th example, about one line, it can end with eight selection scans and a row scanning cycle can be 
reduced sharply. Consequently, the reduction list of power consumption can be made to realize high 
brightness-ization. 

[0261] Although the 7th example [ 7th ] of an example has the almost same configuration as the 6th 
example as shown in drawing 38 , it differs at the point which assigns four unit display cycles Tdl-Td4 
continuously from the head of the 1 field, and is assigning three redundancy display cycles TD1-TD3 
continuously after that. 

[0262] In this 7th example, when expressing gradation level 1 -4, an OFF signal is outputted synchronizing 
with each reset period, and the initiation timing of ON signal is controlled to make the number of the unit 
display cycles Tdl-Td4 fluctuate according to gradation level. 

[0263] When expressing the gradation level 5-8, an OFF signal is outputted synchronizing with each reset 
period R assigned after the back end of 1st redundancy display cycle TD1, and the initiation timing of ON 
signal is controlled to make the number of the unit display cycles Tdl-Td4 contained with said 1st 
redundancy display cycle TD1 fluctuate according to gradation level. 

[0264] When expressing the gradation level 9-12, an OFF signal is outputted synchronizing with each reset 
period R assigned after the back end of 2nd redundancy display cycle TD2, and the initiation timing of ON 
signal is controlled to make the number of the unit display cycles Tdl-Td4 contained with the 1st and 2nd 
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redundancy display cycles TD1 and TD2 fluctuate according to gradation level. 

[0265] when expressing the gradation level 13-16, an OFF signal is outputted synchronizing with the reset 
period R assigned to the back end of the 1 field ~ as — controlling - the 1- the initiation timing of ON 
signal is controlled to make the number of the unit display cycles Tdl-Td4 contained fluctuate according to 
gradation level with the 3rd redundancy display cycle TD1-TD3. 

[0266] although the 6th above-mentioned example and 7th above-mentioned example show the case where 
redundancy n is set to 4 - in addition, the redundancy n - 2, 3, and 5 — when it is it can apply similarly. 
[0267] In this case, it is desirable to assign a unit display cycle and a redundancy display cycle in 
combination with few subfield totals among the subfield totals according to the maximum gradation level 
obtained in the combination of the arbitration of the unit display cycle Td and redundancy display cycle TD. 

[0268] That is, as shown in drawing 39 , the subfield total obtained in the combination of the arbitration of 
the unit display cycle Td and redundancy display cycle TD changes with the maximum gradation level. For 
example, considering the case (U (1) and U (4) putting together) of redundancy n= 4, the subfield total is 7 
when the maximum gradation level is 16, and when the maximum gradation level is 256, it is set to 67. In 
the case of redundancy n= 8 (U (1) and U (8) should put together), when the maximum gradation level is 16, 
it is 9, and it is set to 39 when the maximum gradation level is 256. 

[0269] Therefore, with the gestalt of this operation, when the maximum gradation level is 16 The 
combination (U (1) and U (4) should put together) of the redundancy n= 4 with few subfield totals is 
adopted, and when the maximum gradation level is 32, redundancy n= 4 or the combination (the 
combination of U (1) and U (4) or U (1), and U (8) should put together) of 8 is adopted. Similarly, when the 
maximum gradation level is 64, the combination of redundancy n= 8 is adopted, when the maximum 
gradation level is 128, redundancy n= 8 or the combination (the combination of U (1) and U (8) or U (1), 
and U (16) should put together) of 16 is adopted, and when the maximum gradation level is 256, the 
combination of redundancy n= 16 is adopted. 

[0270] The subfield total in each maximum gradation level can become small, can make reduction-ization of 
power consumption able to attain still more effectively, and, moreover, can also make the burden of a 
scanning circuit mitigated by carrying out like this. 

[0271] Although the 1st - the 7th example showed the gradation control which makes only 1 time the cycle 
of luminescence to one pixel in 1 field, and quenching, in addition as shown in the following examples [ 8th 
and 9th ], it may be made to perform gradation control which makes 2 times the cycle of luminescence to 
one pixel in 1 field, and quenching. 

[0272] The 8th example [ 8th ] of an example assigns the 1st subfield block SFB1 which consisted of three 
redundancy display cycles TD1-TD3, and the 2nd subfield block SFB2 which consisted of four unit display 
cycles Tdl-Td4, and he is trying to assign the compulsive reset period TR further in 1 field between said 1st 
and 2nd subfield blocks SFB [ SFB1 and ] 2, as shown in drawing 40 . Since the method of gradation 
control by this 8th example is almost the same as the method of the 2nd example, that explanation is 
omitted. 

[0273] In this case, since redundancy display cycle TD is used in the 1st subfield block SFB 1, reduction of a 
row scanning cycle can be aimed at and reduction-ization of power consumption can be realized. Since he is 
trying to establish the compulsive reset period TR especially, sufficient signal to carry out quenching of the 
pixel in this period can be given. 

[0274] Although the 9th example [ 9th ] of an example has the almost same configuration as the 8th 
example as shown in drawing 41 , it differs in that two redundancy display cycles TD1 and TD2 and one 
unit display cycle Td are assigned to the 2nd subfield block SFB2. The method of the 1st subfield block 
SFB1 of gradation control by this 9th example is the same as the method of the 2nd example almost, and 
since it is almost the same as that of the method of the 5th example, the 2nd subfield block SFB2 omits that 
explanation. 

[0275] In this case, since reduction-ization of the row scanning cycle in the 2nd subfield block SFB2 can 
also be attained, reduction-ization of power consumption can be realized further. 
[0276] As mentioned above, although gradation control of the driving gear concerning the gestalt of this 
operation has been explained based on the 1st - the 9th example To the display Da concerning the 1st 
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modification shown in the display D which relates to the gestalt of this operation shown in drawing 1 as a 
configuration of a display, and drawing 10 , as shown in drawing 1 7 , these driving gears In the thing of a 
configuration of that the varistor 120 was connected between column electrode 28b and a signal line 42, it 
becomes suitable. 

[0277] In this case, as shown in drawing 42 , it is desirable to use 0V as 80V and an OFF signal as an ON 
signal which uses 60V as peak value of -20V and a reset pulse Pr as peak value of -100V and the non- 
selection signal Su as peak value of the selection pulse Ps outputted from the low electrode drive circuit 
202, and is outputted from the column electrode drive circuit 204. 

[0278] You may make it use the driving gear applied to said 1st [ the ] - the 9th example to the display Df 
which relates to the 6th modification as shown in drawing 43 on the other hand. 
[0279] As for this display Df, the end face of plate member 32a of the displacement transfer section 32 
contacts in the distance below the wavelength of light 10 to the tooth back of the photoconductive 
corrugated plate 12 by ON signal being supplied for the actuator section 14 to a natural condition or the 
actuator section 14 (luminescence), by an off signal being impressed to the actuator section 14, the actuator 
section 14 concerned is on a dead-air-space 20 side with a convex — as — crookedness ~ crookedness 
displacement is carried out in a variation rate, i.e., the other directions, and the end face of plate member 32a 
is isolated from the photoconductive corrugated plate 12 - ** (quenching) — it has the configuration to say. 
[0280] And to the display Df concerning the 6th modification shown in drawing 43 , the driving gear 
concerning the 1st - the 9th example which were mentioned above becomes suitable in the thing of a 
configuration of that the varistor 120 was connected between column electrode 28b and a signal line 42, as 
shown in drawing 17 . 

[0281] In this case, as shown in drawing 44 , it is desirable to use 100V as 0V and an OFF signal as an ON 
signal which uses -1 10V as peak value of -10V and a reset pulse Pr as peak value of 90V and the non- 
selection signal Su as peak value of the selection pulse Ps outputted from the low electrode drive circuit 
202, and is outputted from the column electrode drive circuit 204. 

[0282] Furthermore, preferably, as shown in drawing 45 , it is good to use 80V as 0V and an OFF signal as 
an ON signal which uses -160V as peak value of 0V and a reset pulse Pr as peak value of 170V and the non- 
selection signal Su as peak value of the selection pulse Ps outputted from the low electrode drive circuit 
202, and is outputted from the column electrode drive circuit 204. 

[0283] And in the 1st in the driving gear concerning the gestalt of this operation - the 9th example, further 
low-power-ization can be attained according to concomitant use with a power recovery circuit. 
[0284] Moreover, the gradation control in these driving gears is applicable also to the gradation control used 
with the liquid crystal display or the plasma display. 

[0285] For example, since each pixel (discharge eel) has a memory effect like each pixel of the display 
which is expressed as a capacitive component (capacitor) in an equal circuit, and relates to the gestalt of this 
operation, it can make gradation control of the driving gear concerning the gestalt of this operation apply in 
a plasma display. 

[0286] In this case, (1) Since a long luminescence maintenance period can be taken, high brightness-ization 
can be realized. 

(2) Since a gradation expression is not carried out in the combination of the divided subfield, the so-called 
generating of false contour can be prevented. 

(3) Since there are only 1 time (the 1st - the 7th example) or two lighting discharge (the 8th and 9th 
examples) in the 1 field, low-power-ization can be attained. The effectiveness to say can be acquired. 
[0287] Moreover, also about TFT-LCD (liquid crystal display of an active matrix), since it is the 
combination of a switching element and a capacitive pixel, the gradation control concerning the gestalt of 
this operation is applicable. In this case, raise in brightness and low-power-ization can be realized. 
[0288] Moreover, when LCD of a passive matrix also uses the frame response of a pixel, the gradation 
control (especially the 2nd, 3rd, 5th, 8th, and 9th examples) concerning the gestalt of this operation is 
applicable. The frame response waveform which expressed gradation level =7 to drawing 46 at LCD of a 
passive matrix with the application of the 2nd example (refer to drawing 33 A - drawing 33 C) of the gestalt 
of this operation is shown. 

[0289] In drawing 46 , S/ON shows the case where ON signal is outputted in the selection period of the 
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selected pixel, S/OFF shows the case where the OFF signal is outputted in the selection period of the pixel 
concerned, and R/OFF shows the case where the OFF signal is outputted in the reset period of the pixel 
concerned. Therefore, in the example of this drawing 42 , the time of considering as R/OFF from the time of 
considering as S/ON serves as a luminescence maintenance period. 

[0290] By the way, it sets on the display D concerning the gestalt of this operation. For example, although 
the crookedness variation rate of the actuator section 14 is carried out and it was made to make it emit light 
so that it may be on the photoconductive corrugated plate 12 side with a convex as shown in drawing 1 
when it considered as quenching in the state of [ natural ] the actuator section 14 and a high-level electrical 
potential difference was impressed between low electrode 28a of the actuator section 14, and column 
electrode 28b In addition, by contacting and isolating the displacement transfer section 32 at the tooth back 
of the photoconductive corrugated plate 12 In case the actuator section 14 is ON operated / off operated, it 
adds to distortion which impresses an electrical potential difference to the configuration maintenance layer 
26, and is generated. Static electricity is generated between the tooth back of the photoconductive 
corrugated plate 12, and the contact surface (end face) of the displacement transfer section 32, and you may 
make it use the attraction by this static electricity, and repulsive force for ON actuation / off actuation of the 
actuator section 14. 

[0291] The configuration which is made to generate dielectric polarization and aims at improvement in the 
ON properties (variation rate the contact nature of the transfer section 32, responsibility to a contact 
direction, etc.) of the actuator section 14 during the drive of the actuator section 14 as a result using the 
attraction by static electricity, Improvement in OFF properties (variation rate the isolation nature of the 
transfer section 32, responsibility to the isolation direction, etc.) can also be aimed at in addition to the ON 
property of the actuator section 14 by using not only the attraction by static electricity but repulsive force. 
[0292] For example, what is necessary is to only arrange a coating material on the tooth back of the contact 
surface (end face) of the displacement transfer section 32 and photoconductive corrugated plate 12 the very 
thing, or the photoconductive corrugated plate 12, and just to carry out the dielectric polarization of these, 
when aiming at improvement only in the ON property of the actuator section 14. 
[0293] Furthermore, what is necessary is to arrange a transparent electrode metallurgy group thin film on 
the tooth back of the photoconductive corrugated plate 12, and just to switch the electric polarity to it to the 
contact surface of the displacement transfer section 32 by which dielectric polarization was carried out, so 
that both the attraction by static electricity and repulsive force may be generated when raising both the ON 
property of the actuator section 14, and an OFF property, for example. 

[0294] Concretely, it explains, referring to drawing 47 A - drawing 48 B about said configuration. It 
considers as luminescence in the state of [ natural ] the actuator section 14, and as shown in drawing 47 A 
and drawing 47 B, in the display D on which low electrode 28a was formed in the top face of the 
configuration maintenance layer 26, and column electrode 28b was formed in the inferior surface of tongue, 
a transparent electrode 290 is formed in the location corresponding to the actuator section 14 among the 
tooth backs of the photoconductive corrugated plate 12, respectively. 

[0295] And as it is shown in drawing 47 A when carrying out ON actuation and making the actuator section 
14 emit light for example, an electrical potential difference (Vc>Va) is impressed between the transparent 
electrodes 290 and low electrode 28a corresponding to the actuator section 14 concerned, and let mostly the 
electrical potential difference between low electrode 28a and column electrode 28b be zero (Va**Vb). 
[0296] Thereby, the displacement transfer section 32 is forced on the photoconductive corrugated plate 12 
side with the electrostatic attraction committed between a transparent electrode 290 and low electrode 28a. 
Improvement in brightness and improvement in a speed of response are achieved by this thrust. 
[0297] On the other hand, when carrying out OFF actuation and carrying out quenching of the actuator 
section 14, as shown in drawing 47 B, the electrical potential difference between the transparent electrodes 
290 and low electrode 28a corresponding to the actuator section 14 concerned is mostly made into zero 
(Vc**Va), and an electrical potential difference (Va<Vb) is impressed between low electrode 28a and 
column electrode 28b. 

[0298] By this, the actuator section 14 will carry out crookedness displacement so that it may be on a dead- 
air-space 20 side with a convex, and it will isolate the displacement transfer section 32 from the 
photoconductive corrugated plate 12. 
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[0299] By the way, although said transparent electrode 290 may be formed in any of the tooth back of the 
photoconductive corrugated plate 12, and the end face of the displacement transfer section 32, it is more 
desirable to form in the end face of the displacement transfer section 32. This is because distance with low 
electrode 28a on the actuator section 14 can become small and bigger electrostatic force can be generated. 
[0300] Moreover, the transparent electrode 290 formed in the tooth back of the photoconductive corrugated 
plate 12 is effective in raising the isolation nature of the displacement transfer section 32. Although the local 
surface charge produced in the displacement transfer section 32 or the photoconductive corrugated plate 12 
by contact of the displacement transfer section 32 and elongation is generally produced, this helps for the 
displacement transfer section 32 to contact the photoconductive corrugated plate 12. However, it becomes 
easy to produce un-arranging [ that the displacement transfer section 32 will stick to the photoconductive 
corrugated plate 12 in this case ]. 

[0301] then, generating of surface charge local by forming a transparent electrode 290 in the tooth back of 
the photoconductive corrugated plate 12 — easing — said — being inconvenient (sticking) — it decreases — 
having - a variation rate ~ the isolation nature of the transfer section 32 improves. 

[0302] The configuration which forms said transparent electrode 290 and uses static electricity is applicable 
to the display D D, i.e., the display in which the electrode (low electrode 28a and column electrode 28b) of a 
pair was formed on the top face of the configuration maintenance layer 26, as shown in drawing 48 A and 
drawing 48 B. 

[0303] That is, a transparent electrode 290 is formed in the tooth back of the photoconductive corrugated 
plate 12, and if an electrical potential difference (Vc>Va, VoVb) is impressed between this transparent 
electrode 290 and the electrodes 28a and 28b of the pair prepared in the top face of the actuator section 14, 
static electricity will occur among both. 

[0304] Here, when the case of quenching is considered in the state of [ natural ] the actuator section 14, and 
carrying out ON actuation and making the actuator section 14 concerned emit light, while the actuator 
section 14 carries out crookedness displacement toward the photoconductive corrugated plate 12 with the 
electrical potential difference (Va<Vb<Vc) between electrode 28a of a pair, and 28b, with the attraction of 
said static electricity, the displacement transfer section 32 approaches the photoconductive corrugated plate 
12 side quickly, and will be in a luminescence condition. On the contrary, in the condition (Va**Vb**Vc) 
of not impressing an electrical potential difference between a transparent electrode 290 and the electrodes 
28a and 28b of a pair, off actuation is carried out, and with the rigidity of the actuator section 14, the 
actuator section 14 is isolated from the photoconductive corrugated plate 12, and will be in a quenching 
condition. 

[0305] The drive method which starts the 1st - the 9th example also to the display D using such static 
electricity can be made to apply. 

[0306] In addition, the driving gear of the display concerning this invention and the drive approach of a 
display of the ability of various configurations to be taken are natural, without deviating not only from the 
gestalt of above-mentioned operation but from the summary of this invention. 
[0307] 

[Effect of the Invention] According to the driving gear of the display concerning this invention, and the 
drive approach of a display, power consumption can be reduced effectively and high brightness-ization can 
be made to attain, as explained above. Moreover, power consumption can be reduced effectively and high 
brightness-ization can be made to attain in the gradation control by subfield drive. In the gradation control 
by subfield drive, reduction of a subfield total can be aimed at and power consumption can be reduced 
effectively. 
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CORRECTION OR AMENDMENT 
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[Procedure revision] 

[Filing Date] January 8, Heisei 15 (2003. 1.8) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0033 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0033] Moreover, it has the 1st subfield block which consisted of at least one redundancy display cycle in 1 

field, and the 2nd subfield block which consisted of at least one unit display cycle, a compulsive reset 

period is established between said 1st and 2nd subfield blocks, and you may make it constitute in said 

configuration. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0041 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0041] Thereby, total reflection of the light introduced from the edge of a photoconductive corrugated plate 
is carried out inside by adjusting the magnitude of the refractive index of a photoconductive corrugated 
plate, without all light penetrating in the front face and tooth back of a photoconductive corrugated plate 
(quenching condition). In this quenching condition, if the displacement transfer section contacts the tooth 
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back of a photoconductive corrugated plate in the distance below the wavelength of light, the light which 
was carrying out total reflection till then will be penetrated to the front face of the displacement transfer 
section in contact with the tooth back of a photoconductive corrugated plate. Although the light which 
arrived at the front face of the displacement transfer section is once reflected on the front face of the 
displacement transfer section and a part is again reflected in a photoconductive corrugated plate as the 
scattered light, the great portion of scattered light will penetrate the front face of a photoconductive 
corrugated plate, without being reflected by the photoconductive corrugated plate (luminescence condition). 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0042 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0042] Thus, the existence of luminescence (leakage light) of the light in the front face of a photoconductive 
corrugated plate is controllable by the existence of contact of the displacement transfer section in the tooth 
back of a photoconductive corrugated plate. In this case, make into 1 pixel one unit which makes the 
displacement actuation of the displacement transfer section carry out in the contact / isolation direction to a 
photoconductive corrugated plate. If it thinks, the images (an alphabetic character, graphic form, etc.) 
according to a picture signal can be displayed on the front face of a photoconductive corrugated plate like a 
cathode-ray tube or a liquid crystal display by arranging a majority of this pixel in the shape of a matrix, and 
controlling the displacement actuation by each pixel according to the attribute of the picture signal inputted. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0071 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0071] A mechanical component 16 has the actuator substrate 18 which consisted of ceramics, and the 
actuator section 14 is arranged in the location according to each pixel of this actuator substrate 18. Said 
actuator substrate 18 is arranged so that one principal plane may counter the tooth back of the 
photoconductive corrugated plate 12, and this one principal plane is made into the continuous field (flat- 
tapped). The dead air space 20 for forming in the location corresponding to each pixel the oscillating section 
mentioned later, respectively is established in the interior of the actuator substrate 18. Each dead air space 
20 is opened for free passage with the exterior through small through tube 1 8a of the path prepared in the 
other principal planes of the actuator substrate 1 8. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0102 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0102] Explanation of a display of operation 

Next, actuation of the display D which has said configuration is explained briefly, referring to drawing 1 . 
First, the light 10 of the photoconductive corrugated plate 12 is introduced from an edge. In this case, total 
reflection is carried out inside by adjusting the magnitude of the refractive index of the photoconductive 
corrugated plate 12, without all the light 1 0 penetrating in the front face and tooth back of the 
photoconductive corrugated plate 12. In this condition, if the displacement transfer section 32 corresponding 
to said actuator section 14 contacts the tooth back of the photoconductive corrugated plate 12 in the distance 
below the wavelength of light, a certain actuator section 14 being used as a selection condition, the light 10 
which was carrying out total reflection till then will be penetrated to the front face of the displacement 
transfer section 32 in contact with the tooth back of the photoconductive corrugated plate 12. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0180 
[Method of Amendment] Modification 
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[Proposed Amendment] 

[01 80] Although it has the almost same configuration as the display D concerning the gestalt of this 
operation fundamentally as the display De concerning this 5th modification is show in drawing 25 , it differs 
in that insertion connection of the piezo-electric relay 400 is make between up electrode 28a of the actuator 
section 14 , and a grounding conductor 76 , and differs with the display D which relates to the gestalt of this 
operation also structurally from the relation which forms this piezo-electric relay 400 . 
[Procedure amendment 7] 

[Document to be Amended] Specification [Item(s) to be Amended] 0246 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0246] For example, it controls so that an OFF signal is outputted about the pixel of an one-line one train 
synchronizing with the reset period R of the back end of the odd-even adjustment cycle Tc when ON signal 
is outputted at synchronizing with the selection period S of the 2nd display cycle Td2 which shows initiation 
of a luminescence maintenance period, and the gradation level of this pixel shows termination of a 
luminescence maintenance period when the number is odd [ of 5 ], as shown in drawing 36 B. As a signal 
made to output to the other selection periods S and the reset period R, either ON signal or an OFF signal 
may be used. This 5th example shows the example which made ON signal output in the selection period S 
and the reset period R of the head of the odd-even adjustment cycle Tc in the 3rd display cycle Td3 
contained at a luminescence maintenance period, and made the OFF signal output to the selection period S 
of the 1st display cycle Tdl contained at periods other than a luminescence maintenance period. 
[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0251 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0251] Although the above-mentioned 1st - the 5th example showed the example which assigned the display 
cycle Td at equal intervals only several minutes according to the maximum gradation level in 1 field, be 
shown in the 6th example and 7th example which are shown below, At least one unit display cycle which 
has the unit non-selection period of predetermined length, and at least one redundancy display cycle are 
assigned, and you may make it prepare the redundancy non-selection period which has said length n times 
(n is two or more integers) the die length of predetermined in said redundancy display cycle in 1 field. Here, 
n is defined as redundancy for convenience. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0258 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0258] Moreover, when expressing the gradation level 9-12, ON signal is outputted synchronizing with the 

2nd selection period S assigned to the preceding paragraph of 2nd redundancy display cycle TD2, the 3rd 

[ said ], and the 4th selection period S, and ON signal and an OFF signal are outputted synchronizing with 

the reset period R in the unit display cycles Tdl-Td4 of the number according to the gradation level of the 

pixel concerned. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0289 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0289] In drawing 46, S/ON shows the case where ON signal is outputted in the selection period S of the 
selected pixel, S/OFF shows the case where the OFF signal is outputted in the selection period S of the pixel 
concerned, and R/OFF shows the case where the OFF signal is outputted in the reset period R of the pixel 
concerned. Therefore, in the example of this drawing 46, the time of considering as R/OFF from the time of 
considering as S/ON serves as a luminescence maintenance period. 
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[0041 ] diitcJ: 0 , JiaiaMKcoMitf 

xutzmi. ?mmini?mi£®mix^h%&ffim 
omix-mmt. -m, igeeagi5<o«iBK:i«L 
fcaiai. is.msmnmx'mLxmjtkLx. - 
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•flZblz^h (f63t«B> . 
[0042] Z<7)£ o C, **S«^lIifc*SSffig 

9£JL ( Hftft ) Wffa&fcMfft * Z b 6. 

flaw i oonffi* i B^t LT#iiitf. z<n 

<n&&zfcix%mmx'<mzmm*mmh z t izx 
mm&®R&T< ztu4 tmiz, mmm 

it&ZbtfTZZ. 

[004 3] itz. JWKfiM*JIMrtS7?f-.xX-* 

( 1 ) mm.m^?mmwit< mtmtK m 
w&ftmtm&Lfr^t&Lxi&miztchtzfr, m 
&mti^m< x-z , mmmmmmtt zbtf 

X'%h. 

( 2 ) ^«®&w«m^n* { Bflfii^^ o . a > 
miz&m^ttii. 

[ 0 0 4 4 3 &i>, T9+*x.-f&b LTtts 
«8tt*»&. W£lllffl&fc£fiW-*7?f-jLX-*» 

( rafttaffi-citiim t <o ) 

x-h&zbtfm&iw aiHt-«<o«i*t>o 

4. 

1 0 0 4 5 ] -e LT. USBIfcSfcfcvvC , fflflEBttffi 

^n-wiHET^f-ax-^ajtatjeur^-f 

mzx vmiT7+*x-9i&y3tfm#zmm+it 

olzm&?h*olzlxi>£\>\ 

[0046] ztiiz* o . mm^xnzm^x . 

31*1*. a»a»?ffi:ttW«^5rv^MIRfffc:lJW 

hTt+^-tu^mimssm^tfmiZtihzb 
izzitiK z<r)T<x?vAx-\i. imvffiizm-t&r 

[004 7] ifc, T9*3.x.-9Wmf1&*&&\Z 

tm&mbxj v*y??)*>i&mz£&cRtif%.mt 



ex 4 <*+yy*FHfi*7b Sill, fc , St^tf^ottte 
*VW ytf-*>*#JBfc$riJ, JJGflWJpRJBCifivvK 

[0048] Z<?)Zbfrt>. X-f ■yf-y^«W*7(C 

(«Efi-tcoEPjp) tfflHSStu.vrfcCfcSfctf), sis 

[0049] Z<7)£dlZ. imtmi.zmthT91-3.3i 

-?mi. yzm$titzzmm#Bbixm&zti. n 

[ 0 0 5 0 ] t fc, -y^V^S^^IBi)^ (±ffl 

[005 1 ] Sfc, «flT4*7M (TFT— LC 
D) fcBfrO. #X>f 'v+lsfnttmbW&n*^ 

g.® am) izmwt&zbtfxz, zxi yj-yrm 
ttmmwmizmwh z b tfx-% h . iiifcj: 1 ), 
ii«oHip***# < b&zbtfxz. m&co[<n±.z® 

hZbtfX'th. 

[00523 *IX. ffiiZJ v+yftt&VJXf 

[00533 ifcfc. *fKBtt, ^^OB^v h U 

•CON«^i:OFF«^A»fe*iSHsfflflMiS:UlAL. 
1 «COBffit«0^)«ra Zl7 4-)VYbltibZ.mi 

7 4-tvYftnz, wRWMmmmvovuzmi 
x. *m%mk94$.>rb. mmmomiR/mM 

*mtbth. 

[00 54 3 tlx. znumzti^x * Miei7-f- 
ypHrtt. i mmmmb &k&mi<<Mz& itm. 
<vm&4 ?>\,*m %x . uESH^-r 9>^nmtK 
tmb y h»e-cffi^L, MeaiK^iae^bts- 

^1-ONm#36«A*5iifclRt:SKB**«*«JBit 
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[0055] itfws^. mB%m&mmzmmm<r) 
fmmtfmtztLZ x o izmmmwmmt v*-vh 

ffikimimmcom^^z-m-tz x i \z ix 1 1 

too56] tt:. «rEi7^-^Hrtt. mmmu 

host, mmtfrH ffrimmmtimswmz 
xffi&L. meMmmz%xtt-tom^tfxjjz 
titzmzmmmtmimt u wmo-t-yhmmiz 
%mmzmmmk?z>£oizixi>^\ 
[0057] zomn;. mi5tm®mmzmmmn 
%mmtfmz tit x o izmmuw® t mm® 
m^wimmtt £oizixi>^\ 
[0058]^. mzumzti^x . mm i ? < ->v 

ztthwmm* rfrtmmmuKMzfctm 
<v&&t4 ?>vzm *) mx. mamt+H ?Mzmm 
jg**> 2 fg^$ **ti%mwwmt sag 

[0059] SKH*OPW(^W(«?!fiRt'*&«^, 

mmtmmmttxoizm.'&L. mmmmmv 
msim ^;i^iftoaHR«ra t iserpwti <t 3 left 
[ o o 6 o ] iWKr»t:*j^T. mriei 7 ^ 

4*flfflSlM 7^££J 0 ST , IfflKMSlM ^;UtS 

[0061] mmmmmvK)vtmm:hh^. 
mmm®m<mT?4 s ymwm&M in 
<mm^-t-yhm®timmmttxdiz^i. £ 

[0062] 4fc. 1JS»ri6fc:i3Vvc. fflBl 7 ^ 

oc7)*{i^-f-f 7/1-4:4*5: < 4: t lo<D5E££|ijr!M 
7/U£Si| 0 ST. «E5Cft«Sr9-'f ^fcHWBW&fttf) 
nflgf ( ntt2Ja±«)S8K) 053*lTf *5E£#«R»I 

[00 63] ft±PgMb^$rX, JtL&^Uk 

-f-f ?/K0fflR£ Y, ft^^M 7/K0«£Z 4: L 
fc4:#, 

Z = X/nC0ffi-l 
Y=X-ZXn 



[1^7^-*H«fc (Y + Z) = (X/n-1 ) + 
n] 

[00641 **:, 1 7 i -)VW%m>h alOjMtR 

frt> bfflco D -fe 7 MfflFg£fl*-»M fiMzlz® <0 £T , 
Zcotfr&lz. 

a+b=Y+Z+ 1 

i:l/Ct>J:v>. ClOtl, b = nt'tJ:<, b = n-l 
[00653 *ftf|jK>M 7/Ufc?££Sl*-»M 7 

m^mfrisb^x-mmrtj ?>ik%m*-*r4 
7>vzm r )%x&zktfmu\ 

[0066] WfiarffifctJWC. 17-r-/H<f*l 

^< i t ioco%^^-9-^ f fr-vntiLZtixm 

1 * -)VY7X3 7 7 1 . 4: 1 1 ooffi 
7 iXTtSI 2 <7)-t7'7 -f H t'd 7 

?£:*U BulB®ia^2c0^7 r 7>f-^HyD7^ 
l3(=ttM 'J -b 7 hjffl^ $r^rf S X 0 HZ IX h X \\ 
[0067] cico^, ms^2^y7 4 -iVYVu 
7 7 £4«5r < fc fc 1 oiOJt^^-t-^ 9)Vb < 1 1 

[00683 ±i*W«IWSrffit*JV^T. 7,-f 7^- 
[00693 

(wt. mzm.mmmmmm.tm) mi 
jstov^TH 1 -02 8 zmiztfbtm-t* . 

[ 0 0 7 0 3 *7"M ^)**flWi. 
ic7)r^X7V-f Dli. Hl^-tidt, 3feS (Hir: 
Hirf) *»fe^Mtl 0*>m$flS^»Scl 2 4:. Si* 

mmi 2<vmizmtxmt>ti. *om.<?>T9 
**3L-9m4imm&nfcLxmmztiKmiui 

[oo7i31e»spi sit. muf*7$-y?zizxm 
i4j&«er**it^&. mier7^ax-^s«i8 

1. T^f-AX-^a«i80rt»fc:tt. 

Bf2 03iqft»tfe<tTV^. #^0r2O(i. 7^faX- 
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1 8^ftWBBKRttfe*ifca^^4f v^JtiBLl 8 

[0 0 7 2] f9iE7??\iX-?£1Kl 8<0d*>. 
2 0<0»*S*iTV^aMW) { »ni:S*i. **US*0)S 

TS»£5WW«fcfcoT«W*2 2b LX&& 

*3fe»-f*Hffii52 4i:LT««gt*J:ac*oTV^ 

[007 3] O^O. T^faX-^SKl 8tt. 

it-?) 1 8 a b *mmx'h%x^- m 1 8 b 
b&±Mvbmmi8Cff)mft?b'>x. x^- 

[0074] #7i7f-ax-^gBi4<i s ia^-n>J3 

fc. 1JESttS2 2i:ia£S2 4<oa*\ i&HjgB2 2 

ttftttl 26 b. mwsmm 2 6 ousted;* ftfc 
-#t<9®12 8 (n-a®2 8aS.^7Alfii2 8 
b) t$r#-r§T^^j.x-^|»*3 0i:, 01 C* 
-r*dtz* Kr^f-o.x-^«*ft3 0±t:«KSix. 
**03K»«K 1 2 fcc7)«(ttffi«Sr±^ < LTH^tJSt 

[0 0 7 5]fiP*>, ZCDTjZTUJDI^ 7?fal 
-*«81 8±t. ^&#«2 6&l>'-*f<7>m®2 8 
*&**7?*AX-*g^3 0*»j*UsliaMr 
-»*>«fi2 8tt, »««8«2 6fc*ttTJ:T 

l^. 7^f-*x-^fflRl8t»«6ft»Ji2 6i:<0« 

77 f - ai-^ii 1 8 1 ffltfmm 26b #m<7)% 
?i-^-mmsb\±mM) nMz-mnm 

[0076] £«l£i^*^tt^)t)iBJ . 

&smmm<z.-o\^x\t. 8hpp 1 0 - 7 8 5 4 9-t & 

[ 0 0 7 7 1 tr. mu2 2wmtmm26m 
jgpr o-i—mmnbtitiBttt-sts) . ^ 

[0 0 78] Ma32 20±# 



12 6 tVPSfflWfcW* t>/hS < Ift^SixT ^ h . . 
-*t<om& 2 8 a&tf 2 8b <^m®tt* ! i t>*£ < & 

[0 0 79] -Mcomfii28 (o-WI2 8aaV*5 
A«H28b) mwmSi. H2fcjj*tJ:$fc, 
0< Lt*>'ffi»l:^LfcM k LT t J: < . 

ftl»¥10-7 8 54 9#&flHci*SftTV^J: 

[0080] jgttftftfl 2 6 (Vfii^fcWilflSraB 
tti: U -*r<0lffi2 8£< Lttttfc#jSLfc*6li» 
03A£tf03Bfcji?*-J:3fc, ^Kffi^f«26(0*«l 
fciB-5T-*t«>««2 8tf>< Ltt#EWS*l*»JBK>. 
04 AfttfH4 B fcij^ «t a 2 6<DMm 

fc«*oT-»*>WB2 8<0< ttt& t EW3*i*JR!II&£ 

[0081 ] -f-LTs 03A&tlf04At^1-J:at, 
-Wc0«ffi2 8<0< U«<0»#!WBtt88rJB 2 6OT® 

H3B»t«a4Bfcastj:a 
t, -mmm2 %<n< tmmmmm2 so 
ymmfruiz-ia, iMsmxithi. 0 3 bzot 

iz&^xGmx%z>. 

[0082] -M(7)mm2 8 b Lxn. mtaB5&a 
tioiz. mtomm 2 6 oTwizwtiin-mm 2 8 

aWL, JP«fiy*12 6W±ffifc*5A«fi2 8b 

[0083] <rco*a&, 0i^-r«tot^ r^fji 

-^S5l4$r^jS«l 2«fcCii:sfir*J:3fc, 

*zmmi.®.z^hzbmmx'hhm\ 7?fax- 

[0 084] -etT, #«S2 8aSl>'2 8b(Cjil:S 

»CiStfc2MR<0«'t*4 2 b 
[0085] #SS3!t^4 014, mm ( 7^fil 
-^14 :01#!S) fc*5W-6n-«fi2 8afc*Sl 
#ft^4 2{4, #B*140*7Am 
S2 8bfc:««Wfc:»*S<x-Cv^. 4fc s 15IE#SiI 
STO4 0{i. BU^B#(=M-r.i»o-mffi2 8a*><i 5 
^tiJ^ilT 3f*H*fc»t* n-«ffi2 8 a fc««S*i 

«*»4 214, *Krmfcgtf**«4 2 ata* 
H4 2 a*»A>^«LT#ii# 1 4 £0* 5 2 8 b 
SSKSii*3ai4 2b36»fe'Sr£. 

[0086] ^sastRiK4 o^<omffli^<ott^«, 

CflSO^*>S*lTV^> *>fe^;l/-*-^.4 4*atT 
ff^, #jl^H4 2^«Eff^O«^i,, 0*L^r 
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XoiZftiX^h. 

[00 87] m3&mA0<?)Z)V-*-)i>A4\i. ft 
^H4 2<0i&£ig&oT. SBg*RIS4 0±WfM$ 

h. 

[0088] &m.mim4ot&m*m4 2t 

tfX&tSto»Mts SV^S»4 0RV4 2wmm 
i b Stftty U r? vBHfcBL WHIIV*6 

[ 0 0 8 9 ] t tz . ig»§52 2O0tt. »tt«ftJl 2 6 
-»««B2 8(C"C«W<4>*l.4^ffl»tt 

fc, »^»*2 6<WIii»tttt. ddTliH^LSr^ 

-at, wwwteLT. pi. m mmt'm«oi> 
[0090] mevwcu. r?fiX-?Mi8i 

Ttf>#7??".xX-*Sl4 (B^) <rME.Z~?Y x )9 
x«iL«SL«, -eoffis, #frfc*fLTH* 
(7??-*x-*«i4) ^JB#KEa«-*J:5fcL 

[0091] J»KfiM$JI^R«. 

ttx*7K», vytfy a* 7188, v/*v">A?y 
?*KIB. ^v^^v^iUMB. 7y^&yxXig 
IB. +9>WW*>J». Afiy 

?zt>m^ 3^>ih-*7&m. xuzticcow 

ti1)*)&&tZttt?>±y$. y'7Atfmft>tlZ. Z 

[00923 EM/mmmztyi-vrMzxffi 
y, a'u^a. x:t7. sis, x.y7;k ivtivmn 

[0093] Witf, v^x^A^T&SSfc 
tC5 y * V*?X h nyf>A £-&*rf S -fe? S y ? x£ 



[0094] ffitS/SSJBH, MffCfcoT t , 

TX'bzztmtiw 
[0095] mmmm 2 6 1 ix , 

hrnizn lx i;>ua >mi*-*7Tmimu uc t 

[0096] ^tTffi<offl«oJ: 5 ic^n y&IBi: x 
^*140J:5=fl:I®*?i:LTa»r4*-&. ifcKW 

[0097] Pb 0 . 99 Nb 0 . 02 [ (Zr, Sn,., ) 
i-y T i y ] 0. 98O3 

fit. 0.5 <x< 0.6, 0.05<y< 0.063, O.OKNb 
< 0.03 

?L*tf>*£fc:liSl?L* 3 0 HOTT** Z b mt I 
[00 98] * l/C. «IW2 20±fc#ttfi&WI2 6 

ru-T< tt&mmsm (cvd > . 

[0099] iOHfil^SfclfcV^TU, MWI&2 2± 

£mmmmmmiz&mztiz>. 

1 0 1 0 0 ] Ztlt><7)^m\i. ¥^SS0 . 0 1^5 * 
m,»^L<(i;0. 0 5~3/zmcOEl;-fe7S 
WFZ±mb-t%^-xY*?*y>)-. xmx^y 
y 3 y. x-?;^' 3 y, VMf^m^Xfm^hZ.b» 

[oioi] #c K*s^*§rr, *» 

tn&\m&£VJ3$m\l¥ Vol. 5 3. N 
o. 1 (1985), P 6 3~6 8 ^Sl^j 

i nmtaiti&ic x&ty s -y ^xo^bsjs 

ffi SfSCtttt^ (1998), p5~6, p2 

3-2 4 j ^^rj^^tciesK^tis i o zwa&irt 

[0102] fa/w <nmffl?&_ 
mz. mum&itttrixrM vmrnmi z 

itf*B»*»t*io*«siAtfii*. 
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1 2<r)mme>±$zmmizttz£r). ±x<r>% 

f-ax-^at 1 4 imwrnt ztix , mmL42<o 
utmizmir?* 1 4iztt&-tz%mm® 

3 2tf%<7)%LmTcr>mmz'®m-& t . ztitx^z. 
mixwzfti on. nammi 2mmnzmix^ 
h$immu 3 2 commt xw&t& . 

[0103] —EL £{ilSS$3 2<^ffiK£ijaL£# 

1 oti, &wmm 2<r>^mxmLx^M:^ 2 1 
lx. -mmgftmm 2cr)*xKm-&t>\ usi 
ft 5 2 0*SS#<iftiSj&1£ 1 2 -ess* $ its z t % < , 
3^$« 1 2 <0mffi5rS3a-f 5 £ 1 £ . 

[ 0 1 0 4 ] o£ 0 . ftSifcIS 1 2<rffim£.bh$mk 

as 3 2«o«tto^sit j: o . mm. 1 2<oiraKti 
»t h%mst mti%) mmmm&ztffX'Z 

1 2K»tTSH4®«K3 2 am ■ wmmz%m 
3jcLTv*fc*>, AJiztizmm^ngmzmtx 

Mf 4 XT W Mtf £7*9 XVf* <xr\s4tmm 
fc, 36S»lElE<offl[ffltB«fi-tfc:JSfcfc«« (£1^0 

[ o i o 5 ] T7^^-?Uff>wmm. 

mz. mtsmm 26 1 Lxmm*m^tz%&<n&T 

9+ *x-*« 1 4xmmmm7 mmrnm. 

1 08 com?? - EPJDSEE#tt(cg-^ >t kbw& . 

[ 0 1 0 6 ] 07 CScfJBft3£ffl1*tttts T^faX- 

r^f-ax-^»i4<o«iiiise(at*fct»«)"c*i. ; 

(jKwaHKi 2tc«sfi-r**rt) izmmi®.-t& 
[0107] m&F&ztf-mMEttmt* ®t< 

r^f-iX-^SB 1 4 t»i fe*i&«ESr3H!Wt:jaHk 

7?f-aX-?gn4{C£ft 
ffi2 8 aSt/2 8 biafc*«SftMHff*Qtf>SHfc*» 
?t t <9T'#> 4 . 0 1 t^tr << X7*M D fcfc vt li, 

@ 6 tca*2v vcre L?t &oiz, 2 8 a at/ 

2 8bc7)3*>. n-«S2 8a(cSfiHSa84 03&«iSK 

#?A««2 8b(cfi^4 2#Stt$*VO>4 

i t a> & . 0 7 &t>*0 8 nmmizm-tmum&ii . %m 

T? + *x-*« 1 4£H?£«GHRtt4 0 tm-t* 

4 2 k ffMnnS-^-fz t 

[0108] ^*wfc«iaaftaia«ftt<osH«to^T 

-WfcJMfTtMU-rS. *1\ 7?f-aX-?g|Sl40 
-*f<0«ffi2 8a02 8 b ISIfcJf&I&tf 1kHz, IE 
mV-9W£tfl 8 0 V. »(if-^«E* 5 -6 0VcO 



s i nftfcfflflllU ZV>t%<r>&X4VY (£A~£ 

wmz^xbhws.<ntxT*)i<*ii>^xmmK. 

3Eflil/0>*. £tz. 08^-fJ:3(c, -*fco«fi£2 
8aRV2 8bl l zWm2tihWM&Qi>. H7f)»ttfc 

[0109] ^mwc. *f , mfeZjUBx^-tnm 
mm (epjd«e=ov) ^gBS&uct-rst, ; 

fife^3 2 1 2 fctt«HS*i^«« x EP 

miemtztoh. m&Qbmi&ouKMzbi. 

[0 1 10]<Xt, T^f-aX-^»140-»0«tt 
2 8 afttf 2 8 bBIfcjE«e-^« ( = 1 8 0 V ) ifi$L 

T> Wjfl2 6*W:it5: l 3, r^f-jLX- 
4(i, -*|6J (3K3«S«1 2C«S!tt6^) t 

*. i<0T^f-aX-^ai4c0fl«a8gtJ:oTaffl 
e^gP 3 2 tfmmSl 1 2 HfcSEffi L . l^iifE^a 3 
2 fift^lS 1 2 t«j*r 4 ZtkKtl. 
[0111]3Efflfijta53 2tt. 7^f-aX-^gBl4 

<7)?t>itf. $tmmu3 2ffltmmi 2owBtts 

«t4i:, Wi.{f3fe«*Kl 2(*)t'^RW$ilTV^3fe 
1 0*<, a^UKl 2<0?*HS:aSLT3effi£a»3 2 
cO«B4t'SilL., S!iaeagB3 2(7)^HT'5ltri). 
CixtJ:-5T. SKT^f-*x-^ai4{c»iW-6H 

[0 112]^. ^fi^3Sgi53 2(i. 7t«««l 2£7) 
WBB*3«iLfc3t*K«f ®c(i3t«««l 2 

tWW. BP*>. ^fifi^SP3 2i:3t^«12tO 

[ o 1 1 3 ] -e ix . friBr -f xru-^ dti±, jEtie 

3S!3 2(i. *«W=5r^ffl«$-^-tl)^«3 2 a 
k7^f-AX-^S|5*«c3 0^Effl*«««3 2at:fi5 
Jtr*fc«)^EfflfiSt<Wr3 2 b 
[01 14] 5r*J, &Q.mmU3 2kftimmi2kcr) 

mmttt. &mm& 3 2 1 ytmum 1 2 1 1 0 

(3BWjHRl 2t*AS*l4*l 0 ) ^i&jmT^SElS 
[ 0 1 1 5 ] 4fc, %mmi 2t««WJ«W3 2 

T-aa£fc^»4LV\ +-C'is Cr, Al. Ni, A 



(£3) )00-l 32142 (P2000-132142A) 



iLmmthztm*. mzmKm^tn. * 

[0 1 1 6 3 JWC, 7^f-ax-^«i 4O-»«0«S 
2 8 a aiA' 2 8 b BK^WBEfflJO&ffjt IT . 

1\ ^BJ:i3tiM36»t:-J5rift|fc:S5fflLfc*W (^H« 
■ ) fcfr*. iO«i(C4JV»Ttt. £ftfroig|53 2J:ft 

TV>3>. 

[0 1 17] 7?*aX-*«l 4 

2 8 aM 2 8 b SfcftflffltT-^liS ( - 6 0 V ) #Ep 

*>fc-:frl^ WMWt>?8 $ tlX , ^fcTEWRJBC 

[0 118] *LT. 072SWX08W#tt0*»ic,t,^ 
Si3C. flffB-*fcomffi2 8 a&tf 2 8 b^tCiEffllf 

-?se ( + 1 8 o v ) tmaLxmtmt iwk 

fc, EPJH«ES:Mttf + 2 0 V~+ 1 0 0 Vfc* X1&T 

2itxi>. mmm2 6ff)imm (txty^ 

tt) t<k-5T, WE«36««*IH*t6. i^Ettf^JB 
li. M£<BiT'i|IltT**> , 9. -***>«S28a&tf2 
8bia»cWitfOVt,L<ttHffl(e-^«E (-6 0 
V) fcffi&DLTffiftflWfcLfcftfc:. Epjn«E£<?iUfcf 
+ 20 V~+ 1 0 0 V l,ziX'±^itX h % »«^J1 
2 6<0E1tftsJB (b^f-U^XWt) fcioT. fTCfl! 

[oi i93oio. wmmm2t>-ktthT?i~x 

\4tLXltmhZtb ! >X%h. 

[0120] «e^K«mfi2 6msr?fai- 
9*1 AizkmmmTvmxbh. 

( 1 ) ffiftmfrbmtfm^vL* vnmttMNK 

(2) H3K«SR&^ffi3K*aai^ll**BJll(=*'3. 3> 

( 3 ) vMi^tf^oS < & 0 . fltEolfce 
«Bfc£«#£**l&. 

[0121] $rfc s 79^^-9Ul4ttXI,i, ® 



fii2 8 a&tf 2 8 b * toflfitTftSi i#ffl* U*. 
[0122]gB»£ilaK$. 

200t*5^TK>Bt6. Zcom«mW2 0 0tt. 
<079**.x.-9U\4tf-?YV9XlSt, hh\WM> 

mzmmztitiwmi (>K.*sm>mm.m o <# 

ff«W)7^f'aX-^»14tC*Jtt*0-m82 8alC 
ffi^LT. lW[i£7?^x-^14£JfftjlfJK 

v-mwmm 2 0 2 1 , menus 1 6 <oft-f 
a«iiia»2 0 2CTaHR3<xfcff (»«tfr) <o&7? 

+jlX.-9U 1 4 CO* 5Afl:«|2 8 b tz*tL* tlr-9 

zummm^svwmmms s izm^xn-m 
mwM®&2 0 2&tx;&5A«sra&iii»2 0 4 enti 

MflPIIIK2 0 6 1 **LTflMUtfi"Ov&. 
[0 1 233 n-m®gBI»2 0 2fctt. |«)«ODi? 

tf±5V) fc N DHi*SR$r£jfct4fc*>«03«H<0 

n-wiasmE {mm- 1 o o v, - 2 o vav'+ 6 

0V) 4*H*t*^WBE»iatTtt*&SfL. 
Sfi6igijHJSI2 0 4Wi, miaiSvfWBMEb* f 

-9m^sD*^?hizwr>2w&<nti5J*wmm, 
e (Mi«±'8ov, ov) tim^L^Mwmm^ 

[oi24] zzx\ 3mmw-mnmni±cr)oii. 

- 1 0 0 Viiffi&t&MWWZ P s coe-?®EEfc L 
Tffiffl?^. - 2 0Vti^jMtR<i^Suc7)t-^mfffc 
LTffiffl$ix. eOVJJD-fe-yhAVPXPrcOtr-^m 

wd*,, 8ovttaat-aoN<i^>e-?«EEfcLT 

[0125] fi^-0Jffl)|5]8&2 0 6fi. *<nmiZ94 5 

l . u-mwmmm 2 0 2 ca t & u-mm 
m2 0 8mfizA?j>wmmm®i&2 04 tilts* 

5A«»iJ»tt2 1 0 5riitT^^'=>o-«flil|gS!)[llffi2 
0 2SI/* ?A«SKttll]K2 0 4 fci^SRUfctnSTIB 

[0126] BulEn-«ffilg|i)|ilS52 0 2RX/J}7J>m 
(1) 7***x-*Si4#8*ttfl»i:fr4;fc 

arr^f-ax-^«i4«rBffi«as**«E (jry« 
E) OBWD^T^f^Sttt^^jD^S^Eit^S 0% 

( 2 ) ■*0j^«L«RW»3e««**«B'C'S 4 tin 
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C0771-j.x-?$l4cr>$i{m$:ftZ>tzMz^ 2 0V 
O±(0WEtiiM^t&X'hh Z t tmt l\\ 
(3) &j)%WL(r>$\WX1iHzthtihZtZ%J$. 

< 4 ) m®R vmftco 2 mwtmnmz mm 
[oi 27] t 4 xtuj <?)$mm. 

1 o^m2&mmL%ift>mmh. 01 
mt h^iz^xitm^nbx^cDmwmm^ 

[0 1 28] t-f. %\<wmm l Z&h : T4X?VAX> 
ate, miOlZ^i-XotZ. 0 1 IZttt^t 4 4 D 
ktef3m«fi££W-r&A\ 12tf«ftJ12 6<9J:ffi£± 

asm® 2 8a ffim«ftjf 2 e otwctsb 

m®2 8b#»£3fvO^,i5i:, 01 KC^-fio 

ic, r^fax-^iti 8 (01 o#is) tizsmh 
t (sin^y^?) 6omfoztix^z»ax'm 

ate, ttfo-t&TFT6 0<7)V-A/\t\/'(>ffi®6 2 
izay^^h6 4VMlX mm) £ fix v ^ „ 
[0 129] 01 lfcjjrf Jot, ±^mfi!2 8 

( -£fttt#SK ) S.lTFg|5«S 2 8b aftjfflgK ( ffiH 
#BS) tt^ftit,JBBttkS*i. ±&m«§2 
8a<0*SS:iWftt>;*&<. »:v>-C3WR«J#a2 6<Vl l 
ifi#ttfc £*U TSSmffi2 8 btf^ffllMKtffti'hS < 

[0 130] tiz. 01 lStfHi 2t*TJ:iK, # 
SES««4 0tt, #H« (T^f-j>.x-^gsi4 ) C 
*tJEL-CJBj£Sft£TFT6 Ooy-btfKfcay*? 
h66*a&T**l»(C*ttS*U 4Ml-f«4 2tt. # 
SSI 4fc*M5LT»fc;SflfcTFT6 0OV-X/F 
M v»8(:ay^? h 7 0*atT*5lWfcS« 

[ o 1 3 1 1 smmmmm otm*m4 2 1 

ttztcMzisvaymm. mm, mmm^ 
%m®m 2#it&ztixm. 

[0132] &7?^aX-?g&l 4fc*«t*T»1W 

2 8bte, T^f-jLX-^»«l8fc»*S*lfcx;U- 
*-/l/7 4 &M tX7? + il-^Si 1 8<0irffifflfc 

fc«*stt7 6 (0io#ss) izmsmizimztiixo 

[0 1 33] t^-jTs «£n-«Sra&|l|B2 0 2fcT 
lo<0ff*W?Sil6fc» 3«a»WTfc:W*STFT6 

B2 0 4fcatT*tt3*lrt:T-*fl»li, TFT6 0 



[0134] £«9JS 1 <wmm<Z<foh=r<X7V4 D a 
fcfcWCte, #7^f-iX-^g|!14^1flEEPl)P$rjj- 
y*7M«W4fcftO^>f •y^-y/3g ; FT'ftl.TFT6 
0 £#77?-aX-*» 1 4 fc**J6LTiMt* i 5 CL 

^r-^fi# (iw«BEaixy-fe-yh«E) mm 
m±tz>zttfx'%. nmfftizm-sw* (7?* A 

x-*») 14fcK»$-£*iB»#$r<$r9, iffWt* 

[01 3 5] ZtZ. TFT6 0*^7(C=SroTt>. 7? 
f-*x-^aJ14tC*ffSr-^f|-fWttlS (Wf^mJE 

a. aK7^^-iX-^gpi4(i» -jeeui^Efflai* 

[0 136] Z<7)£?lZ, 1fflRft£miT?+*x 

*u nmmz$ibixfz%mm^mtomx'-- 
%fim&m*t& z t ^sHRjeia^B* 

ttfX-%1. 

[0 137] Z<7)mi<?>%Bmtz&<&T4XTV 
•^DaT'li. 7^^-aX-^»Kl8±t'J ) '>T, #7 
^f-aX-^gpi 4Wjg«fc^'filTFT6 0t»ric 
1-&J:?CUtm\ 7^f-aX-^S^l 8±T'<7)^ 

[0 138] ZVmi CO^BtMz&hT 4 D a 

-**14, TFT6 0 , SOS9UI4 0St^fI^IS4 
2«MU 7^f-*x-^S«i8^WiHittS«!« 

S«18±tc. 7?1-i.3i-?m\4m®Wi.7 4Z 
m$Ll, 7^f-aX-^»Rl8«WffifllfcTFT6 
0 . SttjMiR*g4 0 at^ffi#H4 2 *»j«t h J: o t L 

[0139] ttz. z<nmi<v%mmizwhT 4 wis 

-fDafctJ^Ttt, »«<R»«260±ifiatn f IBfc± 
ff«fi 2 8 aStATSBm 2 8b SrffMt l> «t 3 K t 

wmm2 6 m®mmm2 6(o±.mz-in 
[0140] «ro%&, 0 1 3 Atc^-ri a -n<r> 

mm 2 8 a BXf 2 8 b *<5V ^fcffijij §iX/t < L*Jg 
«Tft-?Tt>J:<, Hl3BK*'tJ:5t:, -^flli 
2 8 a&t/2 8b*<5VHwMfflC» * l offi5lcSiraSfl 
fcSI«*«i:UTt)J:v\ 0 1 4 fc^tJ: 3 
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mzmnztdsm. (mmw.) zco 

B14TUL 7?7^x-?g«l8 (01#K|) com 

mzxj y+y?9fr m^itr) m&zti* -nn 

WM2 8 atftmmt¥7 QRVA)V-*-)V7 4 tat 

[0 14 1] tZ6X\ miRVmiQlZTfitTJZ.T 
1/4 D , D aX'tt, 3 2 fcfettigtteasS 

zcom. mi 5Rvmi 6 izvk-rm 2 mm 3 <mmm 

t«Jf >r XT' U >f D b&t/D c CO i. 0 fc, IfflBMfcfi 
3 2 £ BX*tt(c4Ht t X ffifcftt * J: 3 £ L? t> i 

k z corns. %&im%3 2coffifot ix, mm 3 
2 &mf^mmmm 2 b t-fr^s-^fletc-rs 

ffl&sao 2 ice? * 1 0 0 tssBi 102m 
mzit&xoizix^z. 

[oi42] ztuzj:*), wmu3 2com.\tm 
hzttfx'%. &T?i-z.x.-miAX'comm%.co 
fo±.mzzttfT%, u»t>. mmmcomm (« 

[014 33 ZIX. 82*>5BBWfc«*7 , 4*rM 
Dbli. 01 5fcS-TJ:oC tK«^«1 2i:T^^-a 
x-^«18ttttl 04£TH£U ttl 04O5t 

mtmmi 2Uz7y-,?~?\-v?xmiot>*Wi 

ft&ZtlZ**), WJy-vtlVVfxmiOblZXl. 

mcommm 1 0 2 fcxwKK 1 2tcomco*-T vT*m 

[0 144] ZZX\ OTBai0 4«»»i, J», ff* 
2cO±Mtttl 04C7)±E {/7-/?7h'J?Xil 0 

etmmttm) commixa<t. hex*?? 
tix\t, mm, wj:tf?z.m*m^xw*M 1 0 

2 k« l 0 4 fcRWJ3BjiW-*2fi£*>, ^hjs 1 0 2 1 
«1 0 4£JE&£U:&, WSLTffiaiUtff d^S=5rt' 

[0 14 5]-*, »3<O3OB0Wc<R*r^X7 , l/>fD 

cii, 01 scttgaa3 2<or^f-A 

x-*»Rl 8«C*R»* 1 0 8m&LX^jSX 

mm^hh . h<o «t 3 ftKWJi 1 0 s 

3 2^@Tfc#JS*&*£C*$VvCtt, «11 0 8 

4 iza v&-ncom& 2 8 a 2W2 s b mm^i-ta 
as 1 4 tcouzimm 1 1 0 z t a*s* 1 



[0 146] aS, 3UO*)-^a*3HM3i»3 2£i8 

jtt6«^ (flutf, S5aea^53 2o«J¥*wv\ r 

fcfcvvefcL ^KSaRl 2£J:9*AU:3fcl 
0«>-»*nKffiffiJt»3 2 tmiX771-j.x-?msL 
18«ta3SLTL*V\ WfcWKTtifc**!.*** 

[0 147] U>U £ f>85 3 cO^JB^tC^ hf<X? 
MDcC8l>Tll ±»LfcJ:dfc3EfflfiSt»3 20 
T??-AX-?fflRl 8W£3KK»ll 1 0£#Jft*4 
JjdfcLTOifcft. B5ie^{4fE*g|53 2SrSai-|»^ 

10 (JWbTSt) **W««12|gfcE»Stf4£ 
«K<0i*Lh*H*ii:*«ri6fc=ar*. 

[ 0 1 4 8 ] «f fc . £tt£j£ffi 3 2 left 1 0 c7)33@tt*>' 

ftfctt. ^fif5^g|53 2cOJ?^Srli<1-Sj;0t, £*) 
»3<^8B0lfc:ffi&r-<xrMDcOJ:dt. 3feS*f 

1 1 0 smmh-Ktfx vmmht. 

[014 9] tZbX\ £ffifiii«3 2*flMW-*fe7 

-f 1 0 omm&mt\$. ®%nm%mm?iem 
m'o&ttzibtzm^ti&mx'h'). mx*fem 

[01 50] mm±. mum®, mm. a 

tibcomwizmfiitztco. jEizitiMco&m^iffi 
mmx&mzitt:'), rvxvxm^^^^ti 1 
hh. tt'&mmm.iz^xtt. zix^mx-m^x 

iJ:v%L, Ztlt>i&X-'&toitXm^Xi>&\.\ 

[0151] msM&mvm&mt ix&. mzrnm 
. &*aco&mcowm&mz®mi zttfx-z 
mx.amm.1 2^r^^ax-^^i4<os± 
1-/7®.. 7 < ^ftcom&mmtmvm&y 

<)immmcom\ mmcowMntzi®*, 

Xh, -^jj-y^S:. z?v->mi 7* 

mmmmm*. -f^yt-^, ^^d^ 

^^yri^-r^y^ cvd, ^o^^cosM 
mmmizxmmi. mm^mm-^mmi. 

[ 0 1 5 2 ] 4fc, mfie3S{2f5«g» 3 2 1 LT**5^« 

mat ix\i.mmJ8tfWfctLi. znmmm 

[0 1 53] Mie^tliLT. 

hzttfx-th. zcommmmht. mmmco 
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[oi 54] ttz. mmtLx. n^mtm*. m 

[oi5 5] *lx* mitzmMmrnkx-m^x 
mmm&LtM, ztih^mMmmuzm 

ixh<?>mMm®mz®MZtti>cDX'%mzB& 

[oi56] mtt®<mmmt lxu. i wxrw 

mt<. J;0»^L<{i3 0m|^' < }:v\ mzftil 

[0157] tLx. mi%&m®3 2<n£m&^ 
itz<v^kLxmimm&mvzMk£ii. %m <m 

mm^z+m^^-m&^ix^tni. «w= 

MRtt«rv\ «itf, mum. *9)V>s*j 

*1«5V7\ at*5y7\ *»5y7\ h'Jf">A5 
V7\ fc3K*W*-h\ TyXvftil&k'tffflV^ix 
£. 

[0 1 58] %4<?)$mm£®lT<ZTU>(D 

5A«ffi2 8bfc<i#«4 2fc<0|B](^N*i;x^l 2 0# 
l1fOB3RBfc«LTftJl«Siffl!lR« 

4 0#««3*U fl#»4 2#7?^X-?£1S 1 8 

[0 15 9] 018fc*"f J:3fc, SttS$RtS4 0J2. 
IBMcR** o-m® 2 8a fc««3*lT . 1 o^ffC 

5 2 8 b k f|^H4 2 k U&K 1 8 *Ufc 

x;i/-*-;n 2 2zmtxmgmiz®mziih. 

[0160] A'JX? 1 2 oii, WJrtlffi^btlSt 
iCA'jX^S i<0pnpA'yx$\ ZnO 

[0 1 6 1 ] 01 Ofc. £*>»4<33©BWK 

1*ttk«5-EU*l«ffimt«:iSf . HI 9&tfH2 0K 

4 <9-*f ^m«S 2 8 a atf 2 8 b CE$8ttD3 
*i*«ETI*fir< . SiaHRtt4 0 fcft*B»4 2 k<O0 



[0162] ZZX\ HAWSE&WZ&h? 4 

Ddcofmiz^xffimzmwt&t. t-t, mwi 
m4ot mm4 2 1 nwrns. < mms. > am 

&\,^K)UV 1 k fro A*yx^i 2 0(i^-y« 
kia-f ) . «ot, io^yjgfitk^u^^ 1 2 ocott? 

ttgftlc X h b*5@R<> >b% < =5: 0 . UEflttoWEaSfl: 

Si4fcBHni§*i.S«EBi. Mt 
Jf 180V) *Y£l5>_b& t 4£i:fcfc l J. ttffi*Qt>3i 

mmmmi±*yvmtztix?&tt&c\tiz 

3r9. d^k#om»Q(iS^:K;Wk^&o 
[0163] SKB*jW|sfflR#!Bi:$roT . *«*tt 
3f#$54 0 kft^&4 2 kc0H^«E (ETOPifiE) 
fiW(V2-V3) m''JX^120 

k=5r& (UlT, *7«1WV< 'J 1 2 0W«fii^^ 
7jKSkE-f) . i0^7fttiikA'y^^l2 

a5i4fcwjns<ts«E(i» a»?i^tw»snfc«Ei' 

</K 180V) fcaa»tftUi«ffifc$r4fc*>. «ffr 

[0164] IW*i 'J -fc >y h znx . -e^sss^ 
^4 0kf|-^H4 2k^ra^«BE (EPflomffi) 
vMx^i/V4k ; 2r-5Jt^-. A'yx^ 1 2 0f2ffiM-y 
«JBk*9, ^ki^vffifitJi^t/jN^v^twk 
=firft. iiifcJ: 1 ), T?f-aX-^^l4{cEnJ0$ixl> 
«ffii. a«tfflse^)ffi«E (0iJ^{f-6OV) 

om^MQJift/M^^k^rl.. 
[0165] -toft, il»* 5 #S^WSk^r^T. 
SBSTO4 0 kfl-Sf H4 2 b<?>mcom&. ( EPJnlffi) 
**«t»fiU"v;P (V2~V3) k*ofc«^ H 

2 Mmv*yw&t%^x*<nb%nm>ffimz-k 

Z^i><r>b%lZkfrt>. M*7miibJVJx?\20 

co®m®mz£m%.m±$<% r ). mimawz 
m-z>mgi)m<%z>. ztuz**). r^f-ax-^ss 

VKiV (-6 0V) *«K«»Lfc««i:**fc«>, 15 

[0166] zomAvmfcmiz&hT < xrv4 d<i 

HfeV^TJi. HI 9^tE-Sffl£<4#ft&t>'ia2 0?> 
W£W<Jl>V 1 *»*>^SH?B$f ^(fttU^P ( V 2-V 
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3) iX'fchtznX , vm&m/im&Q&MibA,? 
3aaj»tf«»aafca k a k^t#& < iibwbh* 

[0 1 67] *4«0SBBWCffi*7 ! -f^7 , W>f 

&*£tc miz&mtxrVi'Aim&Gixis 

3>. 

[0 168] 84<7)^0»fc:ffil>T-fX7 
W DdCfc^tli. AUX^l 2 0i#:(CT^f-j.x 
1 4 A^gumcEEW^ * y tffflfcflrtSi k *> 
7?**x-*«14fc:fe»t*#tt«»!2 6Wa! 

jfctmk lt . n 2 1 3 1. m$8zmmzh 

*ffl<oaHR<Ofife JEW 4 - k 5 . 
[0 16 9] Z<7)W,4<r)%Mmz&hT <l X7M D d 

-*»i4, Ayx^i 2ojK/aaaiJwi4o&»jR 

U 7?f^x-*^l8*>fflBBfcii#«4 2£JB 
*t*J:dlcLfc*». -ecoffi. 02 2ASyia2 2B(C 
*-f<k^(c, 7?**x-*»K18±fc. 7?fii 
-*»14JWfifi»K«4 0£#«U 7?**x- 
1 8WWBWfcAy 1 2 Ofttfff-f-184 2 * 

[0170] H2 3 t^-Ti 3 fc, -±ffifc 

3HR*>77f-AX-?*i4 (EfiHtr) sWRlfcSfufc 
7^f-*x-^»«l 8^H*>tC. ffffltatff 3 0 OS 
1/3 0 2*«m$il^<yx^a«3 0 4S:fflSt-|»„ 
7^f-*x-^a^l 8<0-±iB*»4>fll±lBfco**«i 
X)l—*-iV14 (Hl#8&) 5-#7^f-aX-^gpi 
4 fc*tJt5 tt ISx^-*-^ 7 4 fcfcttl>7 

?**x-*fflK 1 SOttiffiMtcW^-y H 3 0 6 £ 

l6(t^ix^7^f-iX-^g|5 14£ttJ£U:<3S(CiS(t 

[0 171]-*. Ay*?3HR304tt, H231C* 
-fJoC. 7^f-*x-^*Rl8^«iSKJHl9^*H!: 
fcfcSK. #7?^-aX-?g|514 (jEWKtt. &m® 
H 3 0 6 ) fc#J6LfcffiHfc<eil-e*l«ff 3 0 0 . 
3 0 2tfJMUtfrcvi*. Z<V¥mcr>nm 3 0 0fttf3 
0 2 k ift^,mfli3 0 Ofttf 3 0 2Slc^tl>*«« 
*MCJ:r>T#7^^aX-^*14K»JBL«y«J^^ 

1 2otixmmt&ztiz%&. 

[01 7 2] -f-LT. /V)X9&R3O40tm (T9 
fAX-^SRl 8kli£*»0ffi) CJKSSiifcfcfi 
30 2, 3 0 2H±S«IW4ii:tCJ:-9'r«-f«4 2 

m&ztL&ztiztcz,. rtvxmmzmkt*^ 
«®3 08 mumwmmmoowo&Lmm) 



(i, Wi{f^;u-*-;P3 1 02rffl^r7^f-ax-^ 

®A-- y H3 1 2CWRWfc»«S*l*. 
[0 173] ;fi£>7??-iX-*3fii8fcAy** 
»R3 0 4fc<OKO^*>*tt. 7?fax-^i«18 
C0flil±® (^iStc7)«ffiA'.y H 3 0 6jWBJfc&flfcB) k 
Ay*?g$3 0 4O-±fflk£5U;:£;b-t. 7?f- 
aX-j'lSl 8fcfc{tl»«fii^ , -y H3 0 6 \l>V)X9 
m%3 0 4 fcfc<t*m«i3 0 0k *{Ptt.tf¥ffl*»*tt 

^f-aX-^iS14<0-*tf)«ff («i(f*5A«l2 
8b) kfi^4 2k#;N*y*?12 0£:rt-L?m&W 

[0 174] Cl-IT. Ay**aHK3 04tf>W*tt. S 

*$^i5^*yx^fiE*^^$ix. 2 0<n 

[0 17 5] A'JX^a«3 0 4O-±ffltC^^ 
TififiW6»K3 0 0, 3 0 0(S^N'yx^S«3 0 4 
tf>fl&±1Iifc80TSfi»***ffi3 0 2,30 2@t'«y 
-?*S*tt«U ;ft£>mfii3 0 0fttf30 2 
OEafco^T<0iA®S:^&*ffikLTJi, W£ 

( 1 ) ifi#t**S 3 0 0. 300 ISHfetf feiSt*- S 
m@3 0 2. 3 0 2|SHc8t£«J*. Cl<7)i§£. m®3 0 
0. 3 0 0^MWcmffi3 0 2. 3Q2W>mtf%% 
Wfc**U A*y 

( 2 ) a y x ^3hr 3 o 4 mmm®mmtp< 

L. Ayx^aHK3 0 4tf)Ji*S:»<'t4. 
M[6im®3 0 0&l^3 0 2ra^Ayx^UESr«H$L^ 
j&'feiajWiTO 3 0 0. 300 latttlCttff 302. 

302 lawA u x^mff* J iS< =5:1. . 

[0 176] ZcoXoiz, 7?+*.x-mm8klZ 
Hfc. ^y^l20t«WW-*fcAW<y^^ffllE3 
04£fl!SU R/"fJX^fflR3 04*7^f-AX-^ 
aSl8fcM0-&*xti:fcJ:dfc:LfcO"C, #7^f-^.x 
-^g|514kfl^4 2k«0HtA'yx^l 20£&8! 

d dw 5 k^c. farw D d 

kfc*. 

[o 1 77] 4^, ^ co^4 omwmizm furv 

D dtcfcv»T(i. 2 6 OiHatHTi t ±. 

2 8 aai>TSS«fig 2 8b t»BR-f 4 JaolZ Ltz 
f<0«, fittffi2 2±Cia»«Kft]$«2 6^l£ 
L . B3»KfiM«l 2 6 coJbfflt-Womffi 2 8 S««t 

[0178] i<?5*^. 02 4 AtC^-fi a C. -WO 
m«6 2 8 a ft V 2 8 b #1> ta»(c£8l $ tl^ < im 
«T'J>o-Ct>J:<. H2 4Bfc*fJ:3fc. 
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2 8 a Mf 2 8 b HcMfffc , **offi5t«a $ ft 
fci*£&#"C*oTt>J:V>. H14t3i?f*£fc 
RtttC. --*ttf>m«2 8a&tf2 8b££8aBtt4: LT 

dfcH«MC, Ayx:?l2 0£7?f\xX-*fflE18 
(H1#!S) Affile t»KBifc:fc#JiW-4£i:0 f 'e* 

2 8 atf<PWm#7 8AVXAr-*t-A,7 4 ftiltTml 
[0 1 79] fcfc. H2 5~H2 8£#!Hl,fc#4>»5 

fe. *$m<7)Bmtzi&&T < xri/j d t*tiB-r* to 
[ o 1 8 o ] z com 5 oggttojBsax sfa^M 

T9 + aX-*« 1 40±g?mffi2 8 a kWmi 6 fc 

i»ffi*yu-4oo*iwt6H«*»fe, aetwc 

[0181] a*WtW!W* fc . 02 6&VB2 7 
*-f£ o iz. z com 5 cogmmizi&iT 4 XTVA D e 

tl««LfcfiBt:**i-Wi£E«»JV-4 0 OtfffifSSft 

7?fai-^isi 8<?5rt»(cii % itrier^^i 

x-^«J14*»«'f&feft<02S!f2 0<OH*>fc. ffit 
U U-4 0 QZmfcthtztbcomfiA 0 2*<|ft»t^iXT 
l££}9r4 0 2t>» T9+a.X.-9W8L\Q0fim 

[0182] DET^fAX-; 
fflS18tf)o*>. 1IE2ffi4 0 2aft&3*l-C»tgft 

*oTEMUl'HH<flfilM4 04fcLT«tgU 

402 jyjw>fiwwiswk fne»gi54 o 4 £ £ 

[0 1 83] #E«Ul^-4 OOtt, m*i-z>£5t,z. 

mmmmm o 4 &ajg»4 o 6<om\ isswau o 
(HM4 o 8 1 , wmmmmA o 8<oTBfc»j*3*i 

fcT«**2 8 b k . Si»l4 0 8<7)±MIZB 
«8fifc+BKffi4 1 0 (SKHKH4 0<co&6<6« 
ffi) t . K+^«Si4 1 0±t»*5ilfcl6IMl4 1 2 
t . KttlM4 1 2±tC#*S*lfc±*«tt2 8 a ft 

y i^-#tt4 i4k. 1 2 izavmm 



vby?xi4 1 6offieJE«yi^-4 0ot*ti6j-rs 

iB(3gJ&3*lfcgfflI&4 1 8f:**L"C«*$*lT^ 
r x Al, Ni, Ag^>A«JS*fflV^6ii:*«#*L 

mm*, mmz$A,t:mi>m i< im^ t>ti&. z 
Tvix^&tf. torn. mti-xy-v9-7h')9xm4 i 

6 ftffM^lC iS8«&*&Jtt&4 1 8 k ixm 

[0184] mi&mim<D o *> . T^m® 2 s b a . 

7?*jlX-?UI 4C0T&WM (fl»»4 2tCOfc# 
2 8bt^ai:$fi. ±SBSfi§2 8a(i. 7? 
fai-^ai 1 40±SB«fli2 8 ak&Mk ZtlX^ 

[0 185] ;<OS5<®f«tffiSfa7WDe 
tcfcV^TJi. looS13Ha»4 0fc«UT«itra!Si[ 

(WitfiEoWw^mffl) tmn-f&zkizXi 

x mmmmm4 0 jfiwsfi« x oiz%ix^h. 

[0 186] ;^5<«iM(:«6fa7HDe 

tcfev^ri, ^mmm^zmr^xrv^ukmu 
iz. mm^coT-*m^mikm±?6zktfx 
nmiffGmthw* 14ft 

[0187] ZCO&ScymmizmT < X7V4 D e 
(CfcV^TJi, 7?f\*x-*»R18±fc:. 7^faX 
-^»14, E«yW-4 0 0aV«*1M4 18ft» 
*<m. 02 8^-fJ:3{c. r^fii- 
^a^l8±(C7^^aX-;?a514S:^)gL. T^f- 

j.z.-?mm 1 8c7)Wffiffltffsy u~4 0 oawsts 

«S4 1 8 ft^jfetS J: 3 1 LT t <k V >. 
[0 188]Witf. H2 8t*1-J:dt:» 7^fiX 
-^S«18£7)3*>. T?^iX-^gB14ftfflfiK-tl> 

tztbcDzm 2 0 coT*(-ffa y u-4 0 0 *mtztit: 

thcr>?m4 0 2 ftlSttT, BSW4 0 2<0T*t U U- 

#fM 14 J: Oa*"C&*. 

[0189]^ £0^, «^H4 2 £a5HM-6 i t 

Wzizxj »,*yr&mcDmmmmi4 

2 0ftT^f-AX-^aHK18<OirBBMtiB« , t*. * 
fc. Myu-4 0 0±C»J*Sil*±»TO2 8a* 
T^f-aX-^»14*»fe7^f-aX-^««18t:R 
»tfeWtx^-*-;l'4 2 28ratTE«L. ±gBm® 
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2 8 a t&Rm~mkztizmtm&4 ismfa 
1 8coTO=aea§tife7-'j y Mats»g4 

2 4fc^)£tii(f J:K 

[0 1 903=5:43. Sffi2 8a&t>'2 8b£^ftftJl 

2 6±m&i. <imvi. -m^x^nmrnz 
4 xr m d a ~ d d t nmx-h i . 

[0191] ^^P*sWcJ:l»|fill$iJffllcOl!iH3. 

i$l^i®#:ftKJ:*IO«iJWco^T\ 12 9 

-04 izmiztfmmz. t-r. 129^-3- 
idfc. \wm&<vm$m*i? 4-ivvti. u. 

7 < -)V Y t Itz t £ , #-?77 -f HfttSbS 
-»M ?;l/Td#l§5g$ft*. «itf 1 7 7o 

[0 19 2] *IX. o-m«g»lH]852 0 2(i. m 
77 -f -^HrtfcfeV^T-f^TcOtiaBRSUTt* J: o 

tzmwmE&2 0 6iz£^x?4 $y?mmti&. 

ftoT . o-m®IBI«2 0 2 K-C 1 ocoff &aii?f 
(m(il~5?)ffil<7)llit »*L<ttl-3WiaR) 

tm,ztih. 

[0193] zlx. ^mmmmmmmmw. 2 0 

0Ji. «-9«mn9K2 0 6*C*5V^T, frlE17^-;PH 
fit. SjKStlJtB^OPIPU^WcjEtT, *<o»}fc 

arv*»rsfi^ai»iiia*i8£** ct a tww * . 
[0194] &.t. *$me>wmtz%&mmw>m 

WCOWCI23 0 AH24 1 SftBL^^Bfflti. 
03OA~B4 1<?!)Wli. BinoflfflMi&iBit* 
l7-f-;l/FS:7o<7)-t77-f-^HSF l~ 
SF7fc#«\ fi&£4fcL£^<Df8jB&ftU:7*- 

[O195]?Slt?>JWfc0iJ. 

mMD&ftmi. H3 0At:^-riatc, i7*-/n< 

flic . 1 o<03SS» S t S?c(^ UKMZJS Itz&co 
*jjr«M HIT d ££1 0 iT S U&Vti h . £<9i§-£» 

ftpt-f *wTdi±#»iOTiaufc y* » H^RtT 
«j£$*l.*. 

[0196] #afflgiiaua. «#W£ti, D-111 
innK 2 0 2 £31 tT ssa*offjjwoff *-t^ra 

msx (fi»-i > tKjesti*. y-fe-ynwiBRtt, 
MiaatRMs fc H«fc3KB*<ofTfca*«-*fc*>fc 

3ft*. 



[0197] jg£, 03 0 Bic^ti a n-UffilB 

WEISS 2 0 2 t-C. fiftBaUM S tzWBWUX P 

s*«aj*s*i. ft^M ?/pt d izmmmwimu 

[ 0 1 9 8 ] A 5 AtffffiftEIB 2 0 4 fc*t-$-*fl^HH 
»0»2 0 6 «*«»)«Blt:*JV^0N« 

1 1 IBtSSSTO^T ^ 5 ^^tfcV 0 F F fi-f 
jWttfj$*i*J:3tail1IN-*. 

[0199] mm 1 fif 1 mmm^x . sssas 
onwii/^jWiiHr 5 -c* •> , as?wra s m 

Vt,zmi<7)$&frt4 ?frTd Iti^ftAeV&TfrMtlV 
T d 4 Kfc U -fe «y h MiaR JCpIffi LT O N|f^' 

^TdSCJStti'J-b-yNJWBlRfciaWBLTOFFW 

tf&j}2ti&£oi,z®mt&. n Y )<r>mwm<n$i 

m*H ^^Td6&r/Td7Cfc{tS#'J-fe-yhM0R 
tHJ***4tt-*i: LTtt. ONffi*X«OFF«*tf> 
t'*>^Ti,J:v\ ico^iom*0iJT'JiOFFfi-^&ffi 

[0200] |S|fi|fc: s 2fi 1 ?iJ<0M#tO(,->T, 13 0 

ajoBiasafevwB 1 awB2<oasrt'f ^ 

)VTd iatfTd2ttJJt6#U-fe>y b«BIR(cR»!L 
TONfi^ai^Six, ^3^^-lf-f ^;PTd3*^ 
m7<?D«*^-f ?/l/T d 7 tfc»-tl>#y -fe -/ hM3lRcr> 

<rasfrt4 9)VTd3\,zmhv*:v vwm^znmi 
xoFFm^tf&xztih£*>iz®wth. m?>m 

~^7c0^-t-f 9)VT d 4-T d 7 IZ&Vh&V -fe ■•/ 

Fm<oz-ht>X'i>x\.\ nmmmm-iiOFFm 
[0201] mmzw£co%tt.x*M.x*& t , , 

ifii?"JcoiiSlc-3V^Tii. 13 0B(c^-t<J:ac, a 
^!8Hsicfcv^t-^i;JE* { - 1 0 0 vcoaSWx 
Ps*<tB^$il, b-^fl;ffi8 0V(7)ONft 

#* 5 ffi-tl84 2lC«^$fl-CV^^, T^f-aX-^ 
«14fcU80- (-1 00) V=180V*?EnJD$^ 

^as 1 4 ttjSE t T-^mcasttf * ; t tar* . hp 

[0202] %<rmr>% 1 W^-t-f 9)VT d 1 fctJW 

«^M»0HnuTtt % t-^«E- 2 0 v^^a^ft-f 
K2 0 2$-ai:T2fi : @im^ff^aiR$ixT. 

^ft#^4 2WiONft-^S>S^{iOFFft#* { 7y^ 
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iX-^gpi 4fcti8 0- (-20) V= 1 OOV&S 
V^iO- (-20) V= 2 OVtfEPflnSftl, 

s. 

[02 03] ftoT, 3K7?*jlX-*»14H:, 0 

[ 0 2 0 4 J m 1 Of^iM ?/Hdl tfc(tl> U -fe >y 
h^Rt'ti, e-^«E6 0VcOU-fe-/h^VPXPr 
tf$tflZtlZ>. ZCOtt, l?iJi«ft^4 2WiON 
«*&*tt*&3*UO**fcft, 7?f\*X-*«14fctt 
80-6 0V=2 0V*iEpjn§fll)itfc=5rO, Siffl 

[0205] CO» 1 Of^lM ?)VT d 1 T'Oflft 

it i) D -fe y hwaRjaBctsv^Tii. i mstzo f fh 

•fe-y WWXPrtfJWjSfl, b-^mffiO 

VO0FF«W«^4 2fcttlfrS*l-O**fc*>. a 
1ST ? a X- 1 4 Kte 0 - 6 0 V = - 6 0 V #EP 

JUSfliCfcfcfcO. 07<7)®sratf#ttA>*>, 7?^- 
aX-?atl4li£AjfcT1l7C ( U-fe-y h) L. §12H 

[02 06] -e<Of*c7)^6<7)^r9-^^;UTd6lCfc(t 

S^NBDOIiiau-Cli. t-^«E-2ovo^as«m# 

jWto&Sft*. i<^(lliac*JV^Tttn-mHB»|l]K2 
0 2SrJiCT2ffg«Off* { JM^$ilT. logoff 
^fc«;ONg#&4HliO F F©##5 V^ACttlfr 

s<t6;tc=Sr»), ifTiMwr^f-ax-^«i4t: 

li80- (-20) V=10 0Vj>SVi(iO- (-2 

o ) v = 2 o vtfwaiiSfi* zk&tc*. 
[0207] m-ox. %mTu-^~-9&i4\t. 0 

[0208] »6 «0«jj?*M d 6 tc*tft& D -b -y 
M^R-Cli, t-^«E6 0V«U-fey WOU^Pr 
tfBMjSfi*. £<ofc&, l?iJ@wfi^H4 2tcliOF 
F«***flH*3*VO*Sfc*>. 7?fal-^l 4fc 
liO-60V=-60V*«WlniS<l4ii:K ! Sr l 3. 

T d 6 X'<mmt , SI 7 <DH^-*M ?/VT d 7 t*H >T 
t»|il«(cffi5ixS. 

[ 0 2 0 9 ],!?)<}: 3 £, BHU'W* 5 X'hh 1 fr 1 
?iJ«0M*fc*JV^TIi, l ? < -watitMfrtM 5 com 
7jv»M 9)V7d5 fcfcftS 'J -fe -y hffinR^BnWAS 



[0210] notst, ^mwimx-hh 2fi 1 yijco 

BSfcfcwm, 03 OCdZ^tX ?C, 17 4-/VF 
^»>>£>SS3?>§l5ctM ?;UT d 3 KtJtti U -fe >y h 

7)VT d 3 Kfcftl. U -fe -y b J^R*>M*l*jSia>& 1 7 

4 -)i> Ycomy&tx-mwmt £*u> . 

[ o 2 1 1 ] zcom 1 OJlfleM£ £*Uf , H 3 0 AK^ 

t «k d fc, astasia s z 1 7 ^ vcymtz® *) %x 

T. l7-f-^K«05tlI*^lo<7)^^^^TdJ> 

-fe-yhwstisiwtTONm^ajA^n. n*)com 

W?)\sTdl,zm&&V*>yhMmRI,zfflMlXOF 

[0212] ZcotfrS. 1 7 -;PFrt-w>3KB*fc: 
ytt£fBfc^H3fo50-!M tWlEUOKb**). 174 

;n«ittaiBy-fe-y h (r5X7fa7' 

[0213] ;C1T\ lo«O^0iiJ$^1-. ^<099flM 
it. ;*^tfSBfflCffi6^*TMDfc:*jivc. mi 
Wft^WtCffi&Bafcfr^i:. Jt»fi»J (75Xvfa7 
!^-<Tfflffl§tiT^I.-«lW : 5:iBI!^) WT^fa 
x-^gpi 4^EpjD«E^S-it»L.=5r*^, Slffl 

03 1 t^t, JtDSMO»gtlll»Ea3 2H*t. 
[0214] m^ttfflfcfcivtli, 03 1 fcSrfJ: 
^ ONfi-tcoai^^lSJ+TWa^^^ P s cotH^ 
Sl^^/l/OAVkXttOlffi v„ *»r ^ f - il 
-5'*l4tBttDSii. -e-cof^^t'f ^;l/T'(i2 0 
vomffigygfc i o o v^tE»»*«5y^fcEifflpS 

it, OFFfl-^oaiTJ^WJ-feyh^^PrOaj 

wzm^xm><<)Vco>vvxftcov±v L tfm-i. 

X- ^ ffi 1 4 (CEPJO $ ilT W h i fc * { *) A»S . 

[0215] zcoztfrh. micommx'it. msco 

VK- EPiB«E#tt*> <o i ;b*>5 «t 3 fc , - x - -cffl* 
17^-/1/ Frtfc 1 ®ffXM> 

fflTcaftr. coiktt, »l-»5035B«t:ffiiT 

1 2 0«-fflV^4O3S^Wfcffil)T4^7"U^Ddt 
fcV^Tii, H2 0omW-WJO«flE#ttfcfcV%T-x- 
T«£il£ffl»fcffl3-f 17^-/1- h'rtlc 1 HI 

[0216]-*, JHRWCIi, 032 K^tct 0 
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1 r><DW&M 9 HT d X-mm&tm K/W v„ ( l 
8ov) a^ffii^iA^ (-60V) tx-mk-f&z 

-/t'Vm'-x-xffl&titzffimizm-t&niite. m 
t&ta ?)vy d comftmmmn. m i nmm t 
Jt ixmsntif)^ <toxuz>zt tfbfrh . 

[ 0 2 1 7 ] i« J: a fc» JB 1 i t 

[0218] , » 1 OJWWrcii, SKB^Wlit 

mv<MzmixMi%ixrz%m-4 ?Mzbt^x& 

0. KmWrBWSSft&nmfc**. JSC. 

s. 

[0 2 1 9] J02OAflcM. 

iJtfc. £20A#MCffi6l&HM*a^*Bl3 3A-^ 

0 3 3 c Lwtmtti . zco%2 <?>mm 
ti. 03 3A(^-rioc mmwmm (030 
a#hs) fc{iijiaiuigfis$ijffli^:T'$>i)* { . fnei7>f 

T d 1 ~~T d 7 fc 1 r><r> U -b ?MWIS!R;WM 0 ST 4>fi 
TH&jftfc, *«Srt^^;l/Tdl~Td7*q»?«ia 

[0220] -f-UT, * 7i,«figigiJHIS52 04 (C*f-f 

«nat*jv^oFF<i^**ta*$it. &3iaf*w»o3 
*>. 'j?%<bi>z<mmw3?4 s>^(c*j^tons 

[ 0 2 2 1 ] 0UJf 1 1 M*)B*fcov vc . KSSO 

mLxoFFm^m^ti. 3130^-9-4 ?/uTd 

30»&»7tf«jjc<M ?;UTd 7fc*J»t&#aHR»IHIS 

3<o**t»m ?>vTd 3\z.ti\ihm®ms{znmLx 
•y MniaRciaiXB ltof Ffi^aj* i a CM 

Jbl£I^WBIt:tJJt4iB4--«70*5rt'f^ 
;Hd4-Td7 ffy^mwm Slzibl)%-\t&feftb L 
ONfI^XteOFFfi^<Dfc-*>4>T't>J:V\ iCO 

[0222] 2ff 1 flOBJRfcoWt . KBX 

mm^^tmm^x'h^tz^t. 03 3ck* 



t «k 0 1 . us 1 (nm^i 9>vY&\ frt>m 4 o^-y 

4 ?/|/T d 4 CtJftS#SiRWS S izfflMLXO FFfI 
^*WJ$*U Sg5O«t7j^M?4/Td5^$il7C0f< 
^>f^Td7ttJ»t&«a»?«ias«at», ^=5:< 

;i/T d 5 iz&vmmwm s crags lt o n mm* 

1 7 Ht*Jlt4»*^>y-fe-y MMIHRCiai 
MtTOFFm^a}a3;h.*J:3CM«*&. %3ttt 

»waicfctt*»6&t^7oajs?>f ?;>t d 6&tf 

Td7<o#HiJ^SCffl;ft$H«ffi*fcLTtt, ON 

mxiiOFFm^<r>b'*>t>x'i>£\.\ z<7)m2<?>m 

[0223] I(*WCl£E«tIt»5 i: , ifc-f . 

03 3BCjjrfJ:3C, Iff 1 MOB*OJS 1 tf>*jjr«r 

4?/i/rd icowm, -t^ajOTasttjv^rt- 

^lffi-1 00Vc7)StRAVl/XPs*5ai7J$iX. 

K-?«E0V<0OFF<i#jWi^4 2C«fe5 
*VOV&fctf>» 7?**x-*«14fcU:0- (-10 
0) V=l 00V*«E|]Jfl$iil>ii:fc=5:&. 7?f*i 
1 4 ti s 157 < H-CHftSCfibfi* U -fe ■/ h Sii 
T8ecStiTV^fe«>. H70JBft3Cftt»tt*»4>, 

<^Effl«iBt * y , Mum^mmmmtih . 

[ 0 2 2 4 ] m 1 <7>«iK<M ?;UT d lfc*j{t**»W 
«BlUTJi. £-?«E-2 0V<^HHfflg#Su*<aj 
7)*ixl». i^)«IIBt:*JV%Ttto-mHBI6ig»2 0 2 
*atT2ffBJaRW)ffjW»R«ixT. l^lScOfi^M! 

4 2(C«iONft^-J>I.VMiOFFft-f* J 7>/AC^ 

siiiitt*"), iffin<or^f-ax-^ai4t 
ii80- (-20) v=i oovb&\,mo- (-2 

0) V = 2 0 Vtfffl}1\Ztl& ZblZ%&. 
[0225] aKT^f-aX-^«14tt, H 

7 «SHi#i4*» 1 1> ± a c , h h v m& 

[0226] itfMB 1 0^-»)--f ^^Td 1 T'<0|6^ 
li. m2«0«*^^^Td2T't|5ltt{Cfi : i5tlS. a 
W£30fbjr»M ^;UTd3fcti»t&aSWIiasfiBfc 
fcv^TJi. lMBk:oN«*&HftttS*ii. iixCJ: 
0. »3<0^9-4^;PTd3<0S^ISJStt s t-^ 
flffi- 1 0 0 VCO^M'/WXP stftttfj^il, dot 
^, t-^«E8 0V<0ONm#* t li#*84 2fc«lftS 
fl&^A. SRT^f-aX-^«14Wi8 0- (-1 
00) V=180V*5ERSn§<lSii:fc:OrO, H7<0® 
l80MMWt3&»<9» T^^-aX-^a514<i^Eilt-Sffl 

[0227] %<r>\k<n&3<mGrSrA DVT d 3Cfctt 
**HHIWBU'Cli. t-?*E- 2 0 v<o^8HR«-t 

su*«aj*s*ii. z\<mmza^x\i.\n^ 

4 2fcONfi^**v^iOFFfl|-Bh6*5y^At:tt»* 

it. SKr^AX-^a^^offiMBEVpttio 



*>*>!> J:3fcs jiSF*4V^4jSG(?)JBtt35tl4:*4. Z 

[ 0 2 2 8 ] 3 fDlHrt'f ? AT d 3 f©lft 

Td7 4TFWMcff*rfl*. 
[02 29] -eLT. ^SO'J-fe y MWHRfcfcWt 
li, lWBfcOFFf|*a««»SiU. dfifciO. S 
1ST? 1 4 ttt 0 - 6 0 V = - 6 0 VtfEp 

aX-^«14JijiSlA4-ca7C('J*-yh) U £S« 

[0 2 30] >IOJ;3£. PgPl^l^ST'&Mfrl 

W)wm,za^x\t. H3 3 Bts-r j; at. 1 7 * - 

AK<y)^fl^Sf520|l7ir>M ?ATd 2C*1ttS* 
ttJBfcSfU SI3tf>aiSlM7A-Td 3*»^7<0«^ 
lM7ATd7;llT'?Bfe*t«gfc£*U *Sffi<0'J-fe-yM81 

[023 1] mtc. B»W<Ai& f 31**4 2fif 1 
WRfcSWCIi. H3 3Cfc5rrj:dtc, 17^-AF 
<0jfeH*»felB4 <9*ISc>M 7 AT d 4 fc*»JtC»l««aB 
kSfU »5W«5^'f^Td5*»4>»7<oaar9--f 
7A-T d 7 a-cajfcRffii: §*U *iH> 'J -b -y MBISIR 

[02 3 2] £O*20)JMWW:J:*Uf. 03 3 At?* 
1-i 3 (C. 'J-fe -y hflHSlR £ 1 7 4 -A- h'Ofttfcftl 0 

t-T , 1 7 4 -A Y<r>W&frt> 1 oct)S^-»M d 
hh\^tWL<n^r^ ?ATd#jgi$LT;iitK§ii, 

*oau?s*ifc«*^>f ?;PTd<o#a«aiBiasKH»i 

l/CONftWHMJS*i. «B»!)*7HBJRtffll 
LTOFF«##HWjSft.S£fcfcfc*. 
[02 333 1 7 4 -/HWOiMB* 

KWtS&ftfcMftOlM 7 A# 1 & 0 . fflft 

in tmizmwmtf&fcth™. mmmizm 

[0234] m3comm. 
mLKtfbmmz. z\(o%3<7>mMu. m3 4 

•fJ:3l^ 19ffi»24>J«WI (H33A#B3) fctjtjp] 
&PW««iP##ca 4 tt 0 ft 3 ft*»Ml"<rt'*T 
VfX&&&rA ?;PTdfcfitt4*BWOTfflU<>WIBIW 
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[0235] ;«»3<0^*Mlc iiitf . BlWMi 
1«t[|IB0lte*W<*4fc*>, g=Sr4BiWJgft£IISi3 

[0236] m4<7>g:im_ 

mz. %4<7)mmizmkmm<r)ttz®3 5A- 

m 3 5 C £ #BS Lfctf 6Wlti . £ <0»4 O^fWW 
tt. H3 5AtCiStJ:3fc. IHEftlOjlttffl (03 0 

-*Krtt. 2o^>auwMBis<oiaciwe*«)»fflaM 

1RJBBIU ( 1 ) £#***f«WElM ^Tc fcfcHB 
«U^fcJ6tfc»W«5?tM l~Td 3*>'fJ 

0 £T 4>*U #*S1M 7 AT d 1 ~T d 3 fcliflEBf 
^<02flS^S£Wt&3E«*a#3WBIU (2) fc'J 
•fe-y h880R#1££$ixTO4£T'fl&4. 

[0237] -etr, ^7Amsw@ss2 0 4(cj«- 

*fB-ftHWSB2 0 6?tf)WfPtt. fcMttlM^Wc 

#4 *is v tibwmwm s jc t$ v >t o n s#*«aj^ 

Six, 5S3K*t«ffii^*7^^5y^t*iV^OFFfi 
[0238] Witf 1 1 fltfflBRfcOWt , 03 5 B 
»3^«iiaol«4&£^««i^E-t'f ? 

at c mmmsma s tcnn lt o N«*&«ai* § 

ti, 5B(at^«!^^T£*tm 20*^^? )VT d 
2<0'J-b«y h»R{C|Sl^LTOFFfi^£ti^|$ix|, 

1 3 HMtrtS . *<Offi<oaW«BIR^'J * -y h«BIt 
aj*$Hil.fi#t UTtt. ON(l^XfiOFFft^<7)f 

m^z&Dzit. fmmmmaswimzittiihm 

3<Vm&4 9)^7 d3W)*.v hMBIRKOFFfll-f 

£aj^§^w£*-r. 

[0239] ififcAoT. Iff l?iJoH5g«i, 17-f 
-lVY<n9tmfrbW>20mf&4 tiVTd 2 CfcJt* f 
*vhJBiaR«l»IWjSt:>WtT5SJK«likS*i. ^2 

? )VT d 2 ttJttS 'J -t y h^RcO^T^ 

[0240] ttz, mw2ft\m<rmn\<z-o^x. m 

*M ?)VT c «afflOSJ«8SS \ZWMLX ONfi^ 

AT d 3 O U -fe -y hffllBRC^n LTOFF 

baBiaRfcffl*5*6«^ktTtt. ONft^-XtiOF 
Ffi^Oif^4>T*>J:V\ £«at4<0Jl*ff|Ttt. «JK 
«tKffl8BUc**iii»l&t«B2<03i*^-f ?ATd 1 
St>'T d 2 KJ3lt*# y -fe y hTORtcONft-f £tH^ 
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[024 1 ] ztuzx^x. 2ffim<ommt. 174 
->v YnmfohimmvA ?n>T c comimmm 
®u ( i ) mmzmxmmBkzti. mmmv 
■iDiTc wmomsmm s 3 o^^m 9 >v 

T d 3 iztiifl U -fe >y b»RcOffli6B$^t^tfC5Bt 
tfBtZtl. SBOfl^M?/l/rd3l;:fctfl>y-fc'y 
h^RtfeV^T^^i: 3*1*. 

c o 2 4 2 3 z<r>%4<nmmfc±ti\t > mnay < 

-)V H T'8 pgp^^s-r *J§£££t£ t tz I £ . 

trv-i Dvcofi-x-m&Uzt^i.. i-onmzmL. s 

®<mmgttf&mztj:hifi. f5f^0 2fgc7)«§^fl- 

t&xmmmmmu ( 2 > *^^ti^«^-f 9* 

*m%XZ,b. locOfirKWU 5®<D3SiR7StTi?r 

1 KVftzmi-thtzihm a ?>v (ff^s-t-^ 9 

IV) *mL^hZttfX'%%>. Zttii. 08<O«^- 

maw.wm^mt - ±-xm&tifcmmzm-t& 
nMn®mzi&®i-zc:tiz%<o, ztuzx^x. m 

(2) iza^xftftimtimnzti&z mm 
titzmm<D&m$.iuz{>n:tfh . 
[0243] ^tj. vM-mnm&mmzmi-A- 
xwzixtzmmizmtimMMmm®frt>*-fz 

m4<?)^Wfc^l)f -f*riW Dd<oJ;3& 
Jiff =5: t xf 'J x^^ttS- 1 fcfcv 4 xrv A icjiffl 
IX+MzmimZik&ZiitfX'Zh. ivhhA,. 

[0244] ^cnmm. 

mz. m5(?)mmiz&m%mmnttt:®3 6A^ 

ti. H3 6Afc**J:3fc:, friB»4<OJl*04 (03 5 

a«s> tmmmmvm^x'hhtiK mti7< 
-)wmz, m^m\s^)Uzfcttzw<nm7F*r4 9>v 

Tdl~Td3fc 2-POU-fe y h^R^Cm^O 

#{©t>as«8rau ( 1 ) **r*4swwiM?/i'Tc 

*HW 0 IT htl. ? /I/T d 1 ~T d 3 fc»8? 

S fglEF/r£JI<0 2 fgcDJIS * *%*#3M 

iau ( 2 > mgztix^h&cf&th. 

[0245] *LT> ;&?A*WMigB2 0 4(C*«- 

hmmrnm2o^x'<ommt. mMmwrnvm® 

94 $y^(;:fc^TONfi^#ffl:*j3*u *HMW1M 
9MZisttlh V vrtltW) 'J -b >y h #113 R Kfc V vC 0 F 

[0246] Wilf 1 fir lHtfUKRfcOWC. 03 6 B 



?/l/T d 2 OSftJIfliai S CRIJILTO N<i^#iti;ft3 

(csmwft . -eoffloaHRjuna y -t 7 mw 

IBR(caj*S-fr4ffi^tLTtt» ONfi^XJiOFFfi 
MIBC**ix6»3<0«5rt-f^^Td3t£*}(t*aHR 

lc-££*i*m 1 <F>$orSrA 9)VT d 1 o8ftftil3]S£0 

[0247] ZtllzX^X. lftimffMMt. 174 
-IV FmMfrb% 1 com*->H 91VT d 1 tfcV^Tffi 
3l£R»i:3n, 82^11^4 ?/l/Td 2 ;!^«ffilffl8 
^■>f ^;PT c t*j»t&«*H<oy * y MWBRWBIIWA 

xmnomtztih. 

[0248] ttz. H3 6Cfc*-fJ:dt:, ^Rtf2fi : 
1 , ISB^PgPK^CTi.tf 6 W 

«BrC* «3K»IH^oll»ft^-r»ioa 

iizti, wmmwrnm-jirr^m^^ 9 ivt 

c <05feSBfi0 'J * 7 MUBIR tHW LTOFF ffi^tfSWj 

h»Rlcai^3-ti:*{l-tkLT{i, ONfi^X»iOF 
Ffl-fOfc'^-C'ickK CO»5^)H*MfiTtt. »e 
*i^»tc^r^til»^2a^m30^-9-^ ^;i/Td 2 

mT&3&mt&mmmsiiztsuxoiimz& 

[0249] dmcio-C, 2ffl5fl«B«li. 17-f 
-IV YOKMfr^S^^+M 9)VT d 3 iZfrlfXft 
KW&bZii. SfflidS^-f ^;ut cHl7^ -;WF 

[0 2 50] £<0»5OftttWfci3VvCi. frfEfif^lE 
^ ^^^«S3^* £ . ?13WKj<0fi«MV 

[0251 ] ±S£cOfiS 1 ~*30^fWWi, 17<-^ 

S%t» 6 WiftWi^ 7 «0A#:(?J fcSrf J: 9 IC . 17 
fc h 1 oco#{2^-t-f , 4*5r< i: i 1 

9)vzm o . mE5E*«*^-r 9>vzmz 

flfeffrnfe ( n{i2tLhOSBt) <Ofi3*W*&5E£ 
WK^raS-IS^i^^tTti^. vldT, n2rffi 

[02 5 2] -f-LT, S^Pgiraw^/l^^r X . *G?JUjct 
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b*. 

Z = X + n<r>ffi- 1 
Y=X-ZXn 

(Y + Z) = (X/n-1) +n 
Zffi& U WC. 1 7 4 F0$fcH*>6 afflOSflRMl 
ias^SSr9->f ^/KfttHO ST. 1 7 ■< -/t^OWl 
*>tbfflcO'J-fey HHaRia^--f^;l4«C«"?ST 

s. ;^c, 

a+b=Y+Z+ 1 

MZttixh^KxmmZmSX'Z&tiK b = n-l 
fcLT. 1 v^4v^<o*>^lim/^tBBI*i- 

[0253] jjtf. ; mm®my£X'<r>mm * a 3 

7 3 9 £#8g L^r*^ittBB-rS . 
[0 2 54] JR60AttM. 

«6<omfMWi. BB3 7t*TJ:3fc:. 5i:fi*nfc4. 
WWl''W'Xt 16fcLJtt<9T. 
a^tM^TDOKZttl 6-Mtf)ifi-l=3i:$r 
0, *ffl«*9--f ^^TdWflHtYttl 6-3x4 = 4 

[0255] -f-LT. iW»6f>R*MT*U» 1 7 4 - 
)VY<n^frb3rm%&8m*>-<i 9)VTZ> 1~TD3 

zma^xm^x. *^&c4o^4Ma^M ?>v 

Tdl~Td4£S*LTM l 53T*. Sfc. 17-f- 
* FOftsS*^ 4 ooSItRXSH S Srfi5?lM WW 
9 ST. l7^-^Ktf)ftSS*>4>4o0)!;-b<yh«iaR 
£31*-? 4" ST S J: a (C LT l ^4 . 

[0 2 56] ;^6(0l#:»:teMt, PgfiflK/H 
~4 SSlSt m 1 <9#&?<jFlM d 1 

*5#ffi*5r»M ? ;UT d 1 ~T d 4 fcfc ft I V * v h M 
IBCHHLTON«*i:OFF«*£atfrt-*. 
[02 57] PWJU A Ol'5~8Sr«H-*-*«^l±. SS3 
<r>%%8oF*r<\ 9)VTX> 3<rmmzm*) ST 3# 

acosiR)«^sst>'Mfe4 § gcostRwra s icmn lt 

cOJiiffifUrclM ? 4-T d 1 ~T d 4 fcfc ItS U -b -y Mffl 
iatRJ(BUTON«^i:OF Fffi#*aj*"t*. 

[0258] ifc. ^mvK)V9-\ 2z$mri%& 

tt. %2<n%m^4 9)VTV2<mmzmikXt> 
ilfc2»BOjfflR«IHIS % ij?rfe3#BftI/4#B<7)jMiR 
JWiastcPTOLTONE^ayjL. Silffl*c«pW 
^teJ6fcfcTOa*fflHfc*lM $WT d 1 ~Td 4 K 
U-fe-y HWHRfcHSBLTONffi-f fcOFFfi^- 

[0259] mmvKil 13-16 £fUStl>iS£ii. 

5tsi<oiisjR» s ~4 #a *>Hjrawas chjh lt o n 



ffi^FlM d 1 ~T d 4 £*3ltl> U -fe -y hJfflfUR 
fcRffl LT O Nfl-Sf-fc O F Ffl»£Htfrf * . 
[0 2 60] i<0»6<^«c«fcJ:*Uf. «itfl7 4 
FT 1 6 RN&*?**-*«gftB£ Lfc t * . 1-5 

[0261] mngwrn. 

$ 7 o&fwif * ,038 iz^tx diz.m6 comm t 

MLQi&frM 9!VT d 1 ~T d 4 IT#J 9 S 
T . * <m\Z 3 ^cOK^TT^^f 7/l-TD 1 ~TD 3 2: 
iSK LTffl 9 ST T v ^T'flfc « . 
[0262] £<987tf)£MlJfct$VvC, Biffll^/H 
~4«r«H-r**^i. #'Jb-y h^ratcHlWLTOF 
Fft^fcifcJjU #(a*7jrF4"?;l/Tdl~Td40ffl 
»*IWHU^t:]StT««S-fr&J:dt:. ONfi^o 

[026 3] m^^)V5-s^m-h^t, mi 

<D7Lm*V4 9)VYT) 1 OftttCWKttJ 0 ST fcftfc 
*U-b-yMMIBRtH»ltTOFFfll#Sraj*L. HE 
m 1 C55Cfia5r9->f ^;WTD 1 
+r-i?HT6 l~Td4i0ffljft2:P§i@UXjKCJELTJi 

[0264] ^^^9- 1 2 5raStl.^(i, 

2<o%*^*i?->f ^;ptd 2<mmm£m*)%xt > ti 

1 aWB 2 «3E*«^t-< ? ;PT D 1 ft D 2 1 mz 
-kitl&$.mi?frM 9)VTd 1 -Td 4 

[026 5] WmvOVl 3-1 6Sr^-rS^-ti, 
1 7 *-/PF«)tt«tcffl93Tfc*ifcy-b-y hMRRtc 
RJMLTOFFffi#&HJ*^4J:dfc:«iJ»L. ^1-m 
30%^^^ ^yHD 1~TD 3 fcftfc**tll.# 
m&F*T4 9)VT d 1 -T d 4 tf)HR* HWU^tiS 

[0266] ±ao»6^ftfW«l«B7om«(cWC 
li. 5CSKn*4fc:Lfci6^^LTv^^ ^£0ffi. 

5L««n*>'2, 3, 5 • • ■ x-*>&i%£iizi>mmzmm 
*\mxbh. 

[0 2 67] iO«^t. m&m^r^! 9)V?&b78k 
m^TA ?>\sTDC0&m<vmfr&hi£X1§t>tlhm*iV£ 

muouzfc ttiV77 a -)V Ymk<n o h . at-t7 

7 J -fVYUWm^s^^h^X'^&M^r^ 7)1 
[0268] BP*>, m39iZiFtZl^ %.m&frH 
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n^nh-f^y 4 ->\smmi&mm\s<Mz£ ->x 

Wit*. %£Jgn = 4?>*§£ (U (l)tU 
(4) «ffl*^*>*) *%3Lht. WW? 4 -IVY 

mm, mmmwowi 6nt*\t 7 a* 

PBWU^h6«2 5 6<»D4:*ii6 7i:**. %Mn = 8 
<9i§£ ( U ( 1 ) fc U ( 8 ) mx-^hit) ti. ft*fig 

2 56?)t#{;fc3 9fc&§. 

;UA<1 6*>fc*tt. 

*SEn = 4<9«*£*>tf ( U ( 1 ) t U ( 4 ) C9ffl*£ 
hit) £«RJU ft*PHSU^/W*3 2«fcStt. ftft 
gn = 4Xte8tf>ffl#-&;H* (U ( 1 ) fcU (4) OH 
a^ktfXIiU ( 1 ) fcU ( 8) «a*^fc*) 

tz. nmz. &-mmv^ivif6A<r>i^t. 

n = 8 omfr-ShitZUm I . &*HN 1 2 8 
<OfcStt. 5Efi«n = 8X141 60tt*6fce (U 
(1) fcU (8) Wfi»^*>*XI4U (1) i:U (1 

6 ) nm&frt) zmi. *aww2 5 6 
[0270] zot&ztiz**), &m-mmvo\sx° 

4 ; t 4 £ 1 1 *4 . 
[O27i]fsi-W7^*0rcii. iy4->um 
x-(T) i ^<mmizftt&m;tm%<7)*M 9>vz i 

m 9 ff>9,#m^f-x o tZs I? 4 —)V h rtt'o i o«o 

TOc*t*4»3fcfciS#<WM 2 Dflfc-f 4Pgp$i| 
[0 2 7 2] Sg8O#tft0lJ. 

m8c0A*Mi, 04Ofc7jrfJ:3te. 17-f-;Wh'rt 
fc. 300%JI«^4?^TDl~TD3T1f)£$fl 

ffiSHsiM d i-Td 4xm^tirzm2co->rr 

7 4-)VY7'w7SFB2imikX. SEt. WE»1 
&V» 2 <0-9-77 4 H 7*n >/ ? S F B 1 &VS F B 
2 latZSfeM U-b-y b $H T RfrM9ST4J:5fcl/0> 

[0273] £Oi§£\ |lW/7^-^F70 7; 
S F B 1 fc*NvC5EJ5jRijclM ^;l/TD Srffiffl LT VM, 

m&^n&mtzm&^hzttfx'th. mz. mi 
mmRzmi&xdizLx^&t:**. mm 

iz&yxwmzmitZ-t&iz-bftKmiii-t&Ztff 

t-#4. 

[02 74]fg9<7)#tttW. 



9 S F B 2 1 2-PCO%S^-9-^ ?/l/TD 1 &tfTD 2 
t l-TOWMWlM ?/l/Tdj&»HS'Cfc*lTV>4j&T 
JtfcS. iO»9Oft*WC<0BJ«J»«*5ttt. SSI 
W7*7 4 — ;W K7*o v^SFBl 2 CD&M^ 

F B 2 Jim 5 O&ttWtO^fc ISSPWCft lt&>. * 

[0 2 7 5] m2(r>y77 4~>l>V-fu y7 

S F B 2Ttf>ffjgSElM ? JW&mUMh ZbtfX'% 
4fc*>. M»«fl<Ott^MEK58»$tf4;:J:#T'& 

[ o 2 7 6 ] i3Lb, xmmcDBBmimmmmm 
mmm i 9 (DMfcmizm^xfflv\ixs< tc#, 
ztibcrmmmmt. t 4 ^ru^ cornet ix, mi 

K5**3«H«0»JRfc:flte r -f X7->-f D^EI 1 0 fc^ 

•tmi<m.mm^zmr 4 7.rv^ oatsu 017 

t^tidlC, *9A«K2 8bfc«*tt4 2i:WlBK: 
A-y^^ 1 2 OjWH^*ifc»rtafcatefci*T#at 

[0 2 77] ^<^^. H4 2tC^-rid(C, D-Bffi 

»ius§2 0 2*»^a}*s<t4asi/ , «^p sot-? 

-2 0 V. iJ-fe7M;WPr(?)t-?ft LT6 0V 
^iSfflL. ^5^«fi8B»ia»2 0 4 3&»feaj^S 
ixSONf|-fttT8 0V, OFFflWfcLTOVfcfll 

[0278] ~^T, 04 3 iCTR-f J: 0 ^6 (VmmiZ 
to&T4ATl"t D f t»tTWSEIISl~»90|«*cW 

[0 2 79] Z<nf4XTVA Df{i, 7?f*I-? 
»14**i««ffl[, fc4VMi7?*MX-*afl4fc:0 

Nffi*&«ttift« <i & i t -cswaeiiw 3 2 co«a5« 3 2 
&<rmmmmmLi 2ffm^znLx%\ omxnx 

T<n$mximL (JBC) . 7?f-AX-?»l4t:* 
7«#5WJn8*l&ii:"r. SK7?^-aX-^gi514 
3&*339r2 0«t:i!!ii:*6J:dt:ailBEtl. BP*>. ft*l6l 
tcJgft^fir LT . mm 3 2a a*B#ft*tMK 1 2 

mmt (mm t^m$.&fttz. 

[0 280] *IX. JJ*Lfc» 1-359 O&ttHtfiR 
i-IBttHMJi, 124 3 (c^-rm 6 «Ml:iJf ^ x 
7*WDf£*fU 017t^rf J:-5(c, *5Amii2 
8 b tfl^l«4 2fc<7)»\*'J^^ 1 2 0*ig^$fUt 

[0 28 1 ] ZC0W>£, 04 4{c^-fJ:^t, o-Uffi 
m>®$&2 0 2*^ai7J$^l»StR>'^XP sOf-? 

<ifcLT9ov. immm^su<r)v~7mtLx-i 

0V. 'Jt 7 h^P r«t-?It U - 1 1 0 V 
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ft&ONfi-f blXOV, OFFft-fi: tTl OOVSr 

mt^ztrntiw 

[0282] mzftt Kit. 045^-fct5t, D 

-m®mm2 o 2^(,m^tiimwo^p so 

t-^fflfcLTl 70V. ^StRft-f SuOtf-^fit 
LTOV. >)*v hWZP r<Dt'—7i&blX- 1 6 
OVZmi. ifc. *7^S«SIBi!llHlK2 0 4A^Ui 
ASftSONft-Sf-fcLTOV. OFFfi#tLT8 0V 

[ 0 2 8 3 ] * IX , ^^OJBSfciffi & 
»t*m~ff90>JWWf|fc:feVvcti, «*HHRHI»i:^) 

mmizx <ow.%s>mmmMtm& z ttfx-% & . 
[0 2 84] cftfcaraBatz&ft&miM* 

[0285] W^Jfr^Xvr -f XTM fcfcWCfcL 
«-HfR (ttttfe*) tt, mm? (ayr>V) tl 

xmrnrnx-mn. *mmmmm&T<x 
?vA <?>mmt sat** 'j»s£3r*sfc*>. *n 

[0 286] Z<7)Wr&lZ, 

( 1 ) miammi&< tti&tzub. m&fczm 
mzit&ztwx'Zi. 

(2) m ttz-fyy < ->v Ym*&*txmm 
miz^ztfrc ^b«p&mmffM£.m±tz>z 
ttfx-Zh. 

( 3 > Mitm^ i y * 1 0 mi-mo 

bfrts mmw.j)itzmhzbw?%&. t^nm 
&mzttfx$z. 

[0287] ttz. TFT— LCD (7?T-f7*VMJ 

mmimmmmx'Zi. z<ot%&, mmt 

[0288] tti. **fiVhU^**<0LCD4,B« 

mmwmm mic, »2, sen. $5. *8&v»9 
nmm) awrtre**. ®4 6iz*mm<mm<?) 

%2<r>mM (@3 3A-@3 3C#H3) fcJWfivhU 
? X^tf) LCD tcjSffl LXmmv^iV = 7 5r*3S Lfc 

[0 289] H4 6£fcW?\ S/ONliSJ?£*lfcB 

S/O F F«SKB*oaH?WBrco F Ffi^til^? 
il"CV^4*^«r*t» R/OFFtiSKii*<7) , J-b-/b 

mssxoY pmw\itf)isixx^h%&**-t. 

X, Z<7)m4 2<7>mXlZ. S/ONfcS*lfcl&£A»fcR 
/OFFkS<i4i»^iW«3lfilfi«HBIf:=0r*. 



[0290] fc^T, *Wt«»!Bfc«if -i^ru 
4Dfc*5WCfcL WiKHlt^f J:3(c. 7?fai 
-^»14oa«{ttJBTifi3Ci:L, 77*-*x-?»l 
4 OD-lfig 2 8 a t ij 2 8b OfciSK/H 

EZQmit:b%izT?+*x-f&i4zymmii 
2Wizat%& *otzm$t.i!LZitx3mzit&£ oiz 
itztf. -ecofdL %mmu 2<7)miz%mmm 2 

t^wmu3 2m®m (» k^BKc«w»*» 
gp 1 4 mvmft/* ymmmmti xnzixhx 

[029 1 ] %%tlX. T?*3.x.-9&\4<7mb 
T7?f-aX-*»l 4?)*y*5ftt (Sfiffil»3 2<0 

[0292]Wli{f. 7^^AX-^a514<0*y^tt 
(ffiffl) ftl^XWttfii 1 2 gfKttftgttK 1 

[0293] stc «itfr^f-ax-^«i4^3ry 
Kt^mmm2<r>wmi l zttLx, *msf£.M\ 

[0294] , mmmz^xm4 1 A~ia 

4 8B*#jBL^4)KW4. T^^-aX-^gi514 
CO&mmX'ftftt I . H4 7 A&1/04 7 BfcSrf i 
d tC. jgttftttJI 2 6 <0±ffilCD-1gffi2 8 a . Tififc 
*9A«fi2 8b*q»(K§il/£f f 'f DtCiJV^ 

x. wmm 2<rym<n?%. 
t««LfciHBc*#i«UW!Wi2 9 0 

[0295] -eLT, 7^^aX-^ail4S:5j-yi)^ 
**T»3tS***l^tt, 0!itfH4 7AKS?tJ:a 
t. I«7?f-ax-^g 1 4 KttJE-t&5§0J«fii2 9 
0i:o-l;ffi2 8afcc7)ll(ClUI (Vc>Va) ^EPJD 
L, D-l;Si2 8ai:^7Amig2 8bi:c7)ISc7)mEti 
{JJar-fefnfc LTfc< (Va=Vb) . 
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